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radition of service 


“Every sane human being is agreed that this long 
drawn fight for time which we call Life is one of the 
most important things in the world. It follows there 
fore that you, who control and oversee this fight and 
you who will reinforce it, must be amongst the most 
important people in the world... 

“In all times of flood, fire, famine, plague, pestilence, 
battle, murder, or sudden death, it will be required of 
you that you report for duty at once, and remain on 
duty until your strength fails you or your conscience 
relieves you, whichever may be the longer period . . . 
These are some of your obligations.” 

In the above words quoted from an address given in 
1908 at the Middlesex Hospital in London, Kipling 
pays tribute to the medical profession, the “‘perma- 
nently mobilized army . always in action, always 
under fire against Death.” 


Behind the physician stand centuries of the tradi- 


tion of service. When disaster strikes, in peace as in 
war, wherever there is sickness or pain, the doctor 
brings relief and help. Sonorone, an organization dedi- 
cated to the service of the hard of hearing, salutes 
humanity’s greatest public servant, the doctor. 
Sonorone has engineered a line of superior hearing 
aids. But one thing which so many satisfied users 
report is the continuing personal care and service 
which Sonorone Consultants render to assure that 
their clients really receive the benefits of better hearing 


to which they are entitled. 


onotone Corporation 


Elmsford, N. Y. 


Current Sonorone Models #940, 966, 977, 
988 and 1010 have been accepted by the 
Council of the American Medical Association. 
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for treatment of infections of average 
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unique development 
for sufferers from 


respiratory ailments 
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perfected the first successful 
pocket nebulizer which the patient 
may carry with him at all times and 
use at a moments notice. 


Doctors had too often encountered 
patients who were inconvenienced by 
the lack of a nebulizer that could be 
safely carried in purse or pocketbook 
and some were even caught “‘off base’’ 
by sudden attacks of asthma and sub- 
jected to considerable discomfort un- 
til relief measures could be taken. 
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able. Provided with attractive carry- 
ing case. Weighs but an ounce and a 
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hears through the top 


Tiny, with twin crystal microphones top- 
mounted to avoid surface noise and give 
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wide range and great sensitivity, permits 
a remarkable degree of fitting accuracy 
for varied hearing needs. 


The “TOP-twin-tone” and other Paravox 
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accepted by the Council on Physical 
Medicine and Rehabilitation, American 
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the “‘TOP-twin-tone in 
greater detail. 








PARAVOX, INC. 
2056 East Fourth St. Cleveland 15, Ohio 


\-— 4 


‘ 


696/L The “AMBASSADOR” 703/S Neivert Instr. Holder 


Instrument Case 704/S Jones Towel Clamp 


696/L The “AMBASSADOR” INSTRUMENT CASE. 
Strong wood frame, covered with durable black 
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Patients don’t fight induction with 


VINETHENE. 
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ADVANTAGES: Induction with VINETHENE is rapid, excitement 
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Now Available 
THE BARTON ENDOTRACHEAL TONGUE BLADE™ 


For Modern Oro-Pharyngeal Surgery 


THE BARTON ENDOTRACHEAL TONGUE BLADE 
provides: 

1. An unobstructed airway avoiding hypoxia. 

2. A more pleasant general anesthetic. 
3. No interference with surgical field. 


4. Complete protection against tracheobronchial aspiration. 


THE BARTON ENDOTRACHEAL TONGUE BLADE 
is manufactured in three sizes to fit any patient from infant 
to adult. . . . Sizes 28F, 30F, 42F. All blades fit the Crowe- 


Davis or similar mouth-gags. Set of three $40, Individually $15. 
*Barton, R. T.: Instrument for endotracheal anesthesia during oro-pharyngeal surgery. J. A. M. A. 
153:1017 (Nov. 14) 1953. 
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The Broton-Hiltra Company 
Box 11324, Briggs Station Los Angeles 48, California 





A. M. A. 
ARCHIVES OF OTOLARYNGOLOGY 


VOLUME 59 JANUARY 1954 NUMBER 1 


COPYRIGHT, 1954, BY THE AMERICAN MEDICAL ASSOCIATION 


FENESTRATION OPERATION ANALYZED FOR 
NONFENESTRATING OTOLOGIST 


Experiences with 445 Fenestrations 


J. BROWN FARRIOR, M.D. 
RICHARD A BAGBY, M.D. 
AND 


CECIL THOMAS, B.Sc., M.B., B.Ch. 
TAMPA, FLA 


-— NONFENESTRATING otologists are the supreme court judges of 
fenestration surgery. The fenestrating otologist knows that most otosclerotu 
patients with good bone conduction will obtain a gratifying restoration of hearing 
with the fenestration operation, that with microscopically perfect surgical technique 
the restored hearing will last in more than 95% of cases, and that the overwhelming 
majority of patients who have undergone fenestration are grateful patients. There 
are, however, many problems in which the nonfenestrating otologist has the great 
responsibility of advising his patient. To answer these problems from the selection 
of cases to the permanent hearing results is the goal of this presentation 

The nonfenestrating otologists will always be in the overwhelming majority 
because of the relatively low incidence of fenestration surgery. A recent actuarial 
report on 100,000 operations from the leading group insurance companies,’ reports 


from the Michigan Medical Service,’ and a report from the Florida Blue Shield 


(Table 1) indicate that there are several hundred tonsillectomies performed 
every single fenestration. Totalling the figures discloses that there were almo 
146,000 tonsillectomies performed, as compared with 114 fenestrations. \\ ith due 
appreciation for the variables in group insurance and the diminishing reserve 


otosclerotic patients, there is an estimated maximum of 2,000 to 3,000 fenestratio 


operations performed in the United States each year, or 10 to 20 fenestrations pet 


1,000,000 population a year. Equally divided, this number would be one fenestra 
tion each 18 months for each of the 3,800 certified otolaryngologists in the United 
States. An analysis of 100,000 operations ' discloses that the fenestration operation 
comprises about one-fourth of all ear operations and only five ten-thousandtl 

all surgical operations, while tonsillectomies comprise 17% of all operations. Actu 
arially, in the subspecialty of fenestration surgery, the otologist must draw from a 
population of 3,000,000 to perform the operation with enough frequency to perfect 
his surgical technique. 


Read before the Section on Otolaryngology at the American Medical Association, } 


June 4, 1953. 
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TABLE 1.—Incidence of Fenestration * 


Tonsil Fenes- Ratio, 
Source Yr Enrollment lectomies trations ry FS ge 


I. Actuarial Report? .. 1946-1947 Table | 963 25 278: 1 
Table J ] 55 
II. Michigan Hospital Service # 1949 1,424,330 
1950 1,773,058 
1961 2,185,698 
III. Florida Blue Shield # 1950 184,030 
1951 204 402 


* Actuarial reports and national estimates reveal an incidence of 10 to 20 fenestration operations per 
1,000,000 population per year. 


The prospects and problems of fenestration surgery will be discussed in the 
following order: 


I. The Selection of Patients 9, Chronic Adhesive Deafness 
II. Primary Results 10. Paget’s Disease 
III. Permanent Hearirg 11. Osteogenesis Imperfecta 
IV. Surgical Technique 12. Anxiety States and Personality 
V. Postoperative Course—Sterile Disorders 
Labyrinthitis 13. Abnormality Patent Eustachian 
VI. Misconceptions lubes 
1. Facial Paralysis 14. Retention Cysts 
2. Vertigo 15. Simulated Closures 
VII. Chronic Otorrhea 16. Tinnitus 
VIII. Miscellaneous Comment 17. Airplane Travel 
1. Preoperative External Otitis 18. Automobile Driving 
2. Hearing Aids 19. Pregnancy 
Aural Rehabilitation 20. Convalescence 
. The Second Ear 21. Surgical Dressings 
Revisions 22. Operative Risks 
Early Otosclerosis IX. Summary 
Unilateral Otosclerosis X. Conclusion 


. “Malignant” Otosclerosis 


ic weal SELECTION OF PATIENTS 


In the screening of patients for fenestration surgery, the most important hearing 
tests are the air and bone conduction audiograms and the tuning fork bone con- 
duction tests. 


The contour of the air conduction audiogram indicates the degree of nerve 


degeneration in the otosclerotic patient. The air conduction audiogram of oto- 


sclerosis first shows a loss in the low tones. The good candidate for the fenestration 
operation will show a flat or ascending air conduction audiogram with a 40 to 60 db. 
loss for the low tones and a 30 to 40 db. loss for the high tones (Fig. 1). As the 
disease progresses, the audiogram becomes more sloping in character to a 60, 80, 
or 100 db. loss for the high tones, and the patient becomes a fair or poor candidate 
for fenestration surgery (Figs. 2 and 3). 

In the testing of bone conduction, the tuning fork tests are, in the average quiet 
office, the most reliable method of testing the otosclerotic patient. If the Schwabach 
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is prolonged with the 512 fork, if it is normal with the 1024 fork, and if the patient 
can hear the 2048 fork by bone conduction, that patient is a worth-while candidate 
for fenestration surgery. The detailed calibration of tuning fork tests is reported 
elsewhere.* 

Zone conduction audiometers have changed since the criteria for fenestration 
surgery were first defined. With the present day low calibration of the bone con- 
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Fig. 1—A good candidate for fenestration operation presents a flat or ascending air con 


duction audiogram with good bone conduction. Bone conduction is above the 20 db. level 
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Fig. 2.—A fair candidate for fenestration operation presents gradually sloping air and bone 
conduction audiograms. 


duction oscillator, a bone conduction reading of 20 to 25 is, under average circum 
stances, about normal. This reading will vary with the calibration of the audiometer 
and with the testing conditions, the variations making it difficult to define specific 
audiometric indications for fenestration surgery. In general, if the bone conduction 
audiogram averages 30 db. or above for the speech frequencies of 500, 1000, and 
2000 and/or if the differential between bone and air conduction is 25 db. or greater, 


the otosclerotic patient is a worth-while candidate for fenestration surgery 
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In checking bone conduction in the otosclerotic patient, one should remember 
that, while the first loss in air conduction is for the low tones, the first loss for bone 
conduction is for the high tones, producing the Carhart notch ® at 1000 and 2000. 
This loss from limitation of the mobility of the perilymph is to be differentiated 
from nerve degeneration 

The good and fair candidates are easily determined and properly advised. The 
complete and detailed hearing tests and the exclusion of the borderline candidate are 
the responsibility of the fenestrating surgeon. We do complete air and bone conduc- 
tion audiograms, use masking, do complete tuning fork tests, do speech tests, and 
check recruitment, all because we do not want to operate on a bad ear. 

The greatest value of speech tests is to exclude the possibility of a concomitant 
labyrinthine hydrops which causes decreasing perception with increasing volume 


Speech tests are particularly indicated when there is a marked difference in the two 
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Fig. 3.—A poor candidate for fenestration operation presents sharply sloping and converging 


air and bone conduction audiograms 


ears, when there is unilateral tinnitus, or when there is a history of vertigo. The 
same indications apply for the binaural loudness balance tests. These complex tests 
are the operating surgeon’s responsibility 

\ll fenestrating surgeons would like to operate on ideal candidates all the time 
In the borderline cases, one must decide between obtaining a partial result and 
having a failure which would jeopardize the reputation of the fenestration operation 
Early in our experience, we selected patients too carefully, obtaining 96 worth-while 
immediate hearing improvements in 100 consecutive cases (Nos. 19 to 118), statistics 
so high that our honesty will forevermore be doubted. In this overcautious selection 
of patients, the benefits of fenestration surgery were undoubtedly demed to a large 
number of patients who would have obtained a worth-while, though partial, restora 
tion of hearing. At the present time, we operate on some borderline candidates. Of 
the last 300 patients, about 10% were borderline candidates (Table 2). Of these, 


hearing to the 42.9 db. level. These patients, though still hard of hearing, are 


23 received an average hearing improvement of 22.9 db., bringing their average 


grateful for the hearing improvement which enables them to understand intimate 


individual conversations across a desk or counter. 
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One of our objects in this article is to define par for fenestration surgery. In the 
selection of patients, we feel that par may arbitrarily be defined as 5 and 5; that is, 
5% who receive no worth-while hearing improvement and 5% who receive a partial 


hearing 


~ 


improvement which is gratifying to the patient. If the surgeon operates in 
too many borderline cases, he goes above the par figures of 5 and 5, and thus he 


jeopardizes the future of fenestration surgery. 


Il. PRIMARY RESULTS 


The primary results of fenestration su.gery are dependent more upon the quality 
of the bone conduction of the patient than upon the microscopic perfection of the 
surgical technique. The microscopic perfection of technique is reflected only in the 


maintained hearing improvement. 
TaBLeE 2.—Primary Results * 


No. of Cases 
Geod Fair Borderline Primary 
Results Results Improved tL ailures 
91 
of 


QR 


Cases Results 
0-100 
100-200 
200-300 
800-400 92 
Primary Postoperative Hearing Level, 
0-100 .... vues cece 19.4 
100-200 cccvccvcsccees eoneues 19.1 
BOPUOE scccvescedesceve etenes 1.9 
300-400 
Postoperative Hearing Gain 
EON eacvesers . 30.9 16 
100-200 ..... sesecevere ; 82.4 
200-300 
300-400 
Percentage Primary Resu 


0-400 ooh 19.75 


* With a good result the patient can expect to understand normal conversation at a distance of 10 to 


4) it. (305 to 610 em.); with a fair result the patient can expeet to understand ot normal conversatio 


at 5 to 10 ft. (152 to 305 em.) \ borderline result is improvement from the level of profound deatness to 


the ability to understand 80% of conversation at 3 to ft. (91 to 152 em.) 


The goal of the fenestration operation is to restore useful hearing. One should 
not expect audiometrically perfect hearing. After the fenestration operation, the 
good candidate will usually be able to understand most conversation at a distance 


of 15 ft. (415 cm.), the fair candidate can expect to understand 90% of conversation 


at distances of 5 to 10 ft. (152 to 305 cm.), and the poor candidate can expect to 


understand about 80% of conversation at distances of 3 to 5 ft. (91 to 152 cm 
Patients should not concern themselves with their ability or inability to hear such 
noises as the ticking of a watch or the ring of a telephone, for the goal of the 
fenestration is to improve their ability to understand normal conversation 
Interpretation into decibels and statistics on 400 fenestrations are presented to 
lend factual backbone to general statements on selection of cases and sterile labyrin 
thitis. ‘Table 2 shows the primary results, the maximum postoperative hearing level 
and the maximum postoperative hearing gain on the best audiogram. ( 
100 patients, 79.75% had primary good results, 8.25% fair result 


described borderline results, and 6.25% primary failures 
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III. PERMANENT HEARING 
The hearing restored by the fenestration operation will be permanent provided 
the fenestra and flap are microscopically perfect. While the initial result is primarily 
dependent upon the quality of the patient’s bone conduction, the permanent result 


is primarily dependent upon the quality of the surgery. With refinements in tech- 


nique, closure of the fenestra has reached a minimal and almost insignificant level. 
The public still regards closure as the greatest bugbear of fenestration surgery and 
fears that the restored hearing is only temporary. This opinion is based on 1940 
statistics. Present day statistics show closure of the fenestra as 5% or less 

In general, the incidence of closure decreases with experience and improved 
dexterity of the surgeon. The first 400 operations in this series are now 0.7 to 7.2 
years old (Table 3). Closures have decreased with improved technique, as follows : 
In the first 100 cases, now 5.4 to 7.2 years old, there are 13 known closures ; in the 
second 100 cases, now 3.7 to 5.3 years old, there are 5 closures; in the third 100 
cases, now 2.0 to 3.5 years old, there are 3 closures; in the fourth 100 cases, now 
0.7 to 2.0 years old, there is 1 closure. With an acceptable arbitrary par of 5% 
for closure of the fenestra, this gives us a handicap of eight in the first 100 cases 
and a reasonable possibility of staying at or near par for the second, third, and 


fourth 100 fenestration operations. 


TABLE 3.—Maintained Hearing * 


Apparent 
No. of Postoperative Primary Known Maintained 
Cases Y Failures Closures Improvement t 


0-100 , 78 9 13 78 
100-200. 5.4-8.7 6 > 89 
200-800 3.7-§ 2 3 95 
POPES. bosenasscnes 7 1 91 


* The permanent patency of the fenestra and the lasting restoration of hearing are solely dependent 
upon the microscopic perfection of the fenestra and the tympanocutaneous flap. 
t Reports based on the fallible questionnaire; 93.75% accounted for 


It is interesting to follow the first 100 patients through their first five to seven 
postoperative years. When they were first reported on,° there were 86% who had 
worth-while hearing improvement. After one year,’ there were 82% with worth- 
while hearing improvement, and now, at the end of five years, the best we can hope 
for is 77%, and 75% is probably the true figure for both good and fair five-year 
results. Current audiograms for 54% of the reported good results show an average 
hearing level of 25.5 db. for the speech frequencies, with an average hearing gain 
of 26.6 db. maintained for five to seven years. 

The technical refinements which have reduced closure to less than 5% in the last 
300 fenestrations are: the concentrically honed hollow-ground margins of the 
fenestra; absence of fracture of the margins; general anesthesia; the dissecting 
microscope, and improved débridement of the flap and fenestra, as well as improved 
dexterity. 

Closure of the fenestra is a technical failure. It may be one of three types: 
central, peripheral, or fibrous. Central closures arise from osteogenic bone spicules 
which are left on the undersurface of the flap; these spicules grow rapidly and close 
the fenestra in a few weeks or months. Peripheral closures develop from the endos 
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teal margins of the fenestra and occur when the margins of the fenestra do not heal 
by primary intention. Central closures are prevented by microscopic removal of 
the osteogenic bone spicules on the undersurface of the flap. Peripheral closures 
are prevented by microscopic perfection of the margins of the fenestra and by 
intimate approximation between the margins of the fenestra and the undersurface 
of the flap. Fibrous closures ocgur when there is a hematoma in the fenestra and 
this becomes fixed with scar tissue. In the past, bony closures have been accepted 
as the natural course of events; with our present knowledge of technique, it 1s our 
opinion that a bony closure should be regarded as a technical error of omission of 


commission. 


This report on closures is based partly on audiograms and partly upon the fal 


lible questionnaire, covering 93.75% of cases. We have put forth a stupendous 
effort to obtain current audiograms. In one week, patients traveled a tabulated 
28,000 miles for audiograms. By way of alibi, exclusive of the 10% of patients from 
our own metropolitan area, the 28% from the rest of Florida and the 62% from out 
of state would have had to travel 200,000 to 300,000 miles, 10 times the circumfet 
ence of the earth, to have audiometric facts on this complete study 

We do have hundreds of mature postoperative audiograms on mature cases 
In 3 to 5 year old cases (Nos. 100-250) there are one hundred 2 to 5 year post 
operative audiograms on patients previously reported as good results. The final 
audiogram is three, four, or five years after operation in 78% of cases. Analysis of 
these 100 mature audiograms, including those on all patients with results previously 
classified good and subsequent closure, reveals that 2% have had closure, 15% 
have results that have changed from good to fair, and 85% have results that have 
remained good. The 15% with long-term fair results have maintained an average 
gain of 17.2 db. at the 33.5 db. level. The 83% with long-term good results have 
maintained an average gain of 24.6 db. at the 24.7 db. level. The 98 patients (15 
and 83%) with good and fair results are pleased with their long-term hearing 
improvement and give a favorable reply to the questionnaire. 

Therefore, it is reasonable to assume that in favorable replies to the questionnaire 
15% have maintained a partial hearing improvement, which is just below the 
critical 30 db. level, and that the remainder are good results. Further, by any stan 
dard of measure, it is reasonable to assume that the incidence of closure is less than 
5%. 

IV. SURGICAL TECHNIQUI 

All fenestration operations are Lempert fenestration operations.* The objective 
of all technique is to obtain healing by primary intention between the endosteal 
margins of the fenestra and the undersurface of the flap. Each surgeon doing 
fenestration operations has some few variations in technique which, in his own 
hands, seem to be advantageous refinements. These variations do not alter the fact 
that he is doing the Lempert fenestration operation. In our own technique, we 
strive toward obtaining the sharpest possible hollow-ground endosteal margins of 
the fenestra, believing that this procedure encourages healing by primary intention 
and reduces the incidence of closure 

sriefly, we use a crescentric endaural incision made at the inner depth of the 
cartilaginous canal. The flap is elevated and protected before any bone surgery is 
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performed, to permit the direct atticoantrostomy approach and to allow time for 


hemostasis of canal vessels before the fenestra is opened. As early as possible, the 


incus and the head of the malleus are removed and the horizontal canal thoroughly 
enchondralized, all bleeding points being controlled well beyond the limits of the 
future fenestra. We then permit time for natural hemostasis before opening the 
fenestra itself. This time is utilized to smooth the rest of the cavity, drape the micro- 
scope, débride the flap, and insert the irrigator. In this 5 to 10 minute period, 
perifenestral hemostasis has occurred. In making the window, we avoid those areas 


which are likely to stimulate perifenestral bleeding. 
We then make the window under Shambaugh’s ® continuous irrigation, con 


centrically honing the margins of the fenestra (lig. 4), striving to obtain sharp, 


smooth, “hollow-ground,” elevated endosteal margins which are surrounded by a 


halo of enchondralized bone. To prevent blood from entering the labyrinth, the 


flap is floated into position over the fenestra (after microscopic inspection of its 


undersurface for osteogenic bone fragments ) 





HOLLOW GROUND MARGINS 
Fig. 4.—Concentrically honed, sharp, hollow-ground margins elevate endosteum to intimate 
approximation with undersurface of flap, insuring healing of 
therefore, permanent patency of fenestra 


margins by primary intention and, 


The flap is then held in position with rayon synthetic sponge packing. The con 
tinuous gentle pressure of the expanding synthetic sponge prevents bleeding from 
the flap into the fenestra, produces some invagination into the fenestra, and main 


tains intimate approximation between the undersuriace of the flap and the already 
evaginated margins of the fenestra, encouraging healing by primary intention and 


facilitating permanent patency of the fenestra 
The usual fenestra is 3.5 mm. long and 1 mm. wide and must be microscopically 
perfect. By way of analogy, a diamond 1 mm. in diameter is 0.01 of a carat. In 
cutting a diamond this small, the diamond cutter accepts a margin of error of 10% 
Such an error would mean absolute failure in fenestration surgery. 
\lthough basically that of the Lempert fenestra nov-ovalis operation, this tech 
nique contains a compilation of variations and apparent refinements as suggested 


by Shambaugh, Meltzer, De Lima, House, Moorhead, and others 
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V. POSTOPERATIVE COURSE—STERILE LABYRINTHITIS 

Postoperative sterile labyrinthitis is one of the great problems in fenestration 
surgery. The usual postoperative course of the fenestrated ear (Fig. 5) will show 
a phase of primary improvement lasting 1 day and followed by varying degrees of 
secondary depression for 7 to 14 days and then the phase of tertiary improvement 
The phase of tertiary improvement is usually completed by the third postoperative 
week, but the hearing may not reach a maximum for six to eight weeks. All phases 
are affected by the degree of sterile labyrinthine reaction 

Postoperative sterile labyrinthitis 1s arbitrarily divided into three phases 
primary surgical, (2) secondary serous, and (3) tertiary cicatricial. 

Primary surgical labyrinthitis is the immediate result of surgery: trauma to the 
membranous labyrinth or severe hemorrhage into the labyrinth. It is manifest by 
a primary depression in bone conduction on the first postoperative day, Absence of 


primary improvement may also result from round window fixation. 


OPERATIVE FENESTRATION POST-OPERATIVE 
perce ; { OPERATION VARLATIONS IN THRESHOLD 
o- v . —EEE 








i L. 
PO.DAY 1& 7th 
PRIMARY SECONDARY 
IMPROVEMENT DEPRESSION IMPROVEMENT 





Fig. 5.—Postoperative course of bone conduction threshold may be divided into three 
Primary improvement, secondary depression, and tertiary improvement. This schematic pri 


h 


tion demonstrates usual variations in threshold 


Secondary serous labyrinthitis is the sterile inflammatory response to the sur 


gical trauma. It is dependent upon the degree of trauma to the tympanocutaneou 


Hap, the amount of irrigation of the fenestra, the irrigation with hypotonic ot 


hypertonic solutions, the degree of manipulation of the perilymph and membranous 
labyrinth, the postoperative vasodilatation due to the use of epinephrine, the degree 
of pressure on the flap, and the amount of bleeding into the inner eat 

Tertiary cicatricial labyrinthitis is the end-result of either the primary surgical 
or the secondary serous labyrinthitis. It is manifest in three ways: (1) inadequate 
recovery of the inner ear and a primary failure of the fenestration operation, (2 
terminal nerve deafness which shows up as a loss of the high tones in the immediate 


postoperative period, and (3) progressive loss of the high tones showing up 


} 


a TeV 


years later 


To digress academically for one paragraph: If the incidence of postoperative 


sterile labyrinthitis is to be reduced, there must be some method of classificatior 


and calibration for evaluation of minor variations in technique. Amplifying tl 


work of Juers,’® we spent some 200 hours working on the calibrated Weber { 
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summarized here in one paragraph. On the first postoperative day, with improve- 
ment in bone conduction threshold, in matched ears, the Weber test will lateralize 
to the operated-on ear from threshold to the maximum intensity of the audiometer. 
In the period of secondary depression, if this depression is minimal, the Weber test 
will continue to lateralize to the operated-on ear from threshold to maximum 
intensity. However, if there is a little depression, it will lateralize to both ears; with 
moderate depression, the Weber test will lateralize to the ear not operated on at 
threshold, but at maximum intensity there will be a shift of lateralization back to 
the operated-on ear owing to the existence of recruitment (recruitment resulting 
from edema of the inner ear). With more profound depression in hearing, there is 
a complete shift of lateralization to the ear not operated on. Fortunately, in most 
instances there is recovery and return of lateralization to the operated-on ear. The 
calibrated Weber test will demonstrate recruitment by bone conduction, and it has 
demonstrated that lateralization to the operated-on ear may result from either the 
desirable physiological improvement in threshold or the undesirable pathological 
recruitment. We have presented this audiometric Weber test as a method of cali- 


bration of the degree of postoperative sterile labyrinthitis. 


VI. MISCONCEPTIONS 


1. Facial Paralysis —TVhere should be no permanent facial paralysis or perma- 
nent facial paresis following fenestration surgery. In our total series of 445 fenes- 
tration operations, temporarily paralysis or paresis has occurred in about 1% of 
cases. This is temporary humiliating but of no permanent consequence. 

Karly in the development of fenestration surgery, in the transition period between 
suppurative otological surgery and microimmaculate fenestration surgery, there 
were a few reported cases of facial paralysis. In fenestration surgery, we always 
see the Fallopian canal, and, working under magnification, we avoid injury to the 
nerve. We know of no case of facial paralysis which has developed in recent years 
after fenestration surgery. Such an accident might occur, but par for facial paralysis 
should be zero. 

2. Vertigo.—Lasting vertigo is registered as a complaint by a small percentage 
of fenestration patients. With one possible exception, we know of no patient with 
incapacitating vertigo. Many patients will state that they are made momentarily 


dizzy by sudden motion or blowing of the nose, but this condition is not registered 


as a complaint. 

Vertigo in the immediate postoperative period is normal. Although there are 
many, many factors in technique which may accentuate vertigo, with a fixed con- 
stant technique the degree of postoperative vertigo is dependent upon the preopera- 
tive labyrinthine stability of the patient. If a patient gives a history of seasickness, 
car sickness or plane sickness, we warn him that he will vomit for several days and 
may be dizzy for several weeks. Conversely, if a patient gives a history of good 
labyrinthine and emotional stability, little postoperative vertigo is anticipated. 

In a small percentage, lasting vertigo may be produced by a concomitant hydrops, 
perifenestral granulations, or an overly long elevated neck of the malleus, which 
produces a fistula reaction on exposure to sound. Any factor known or unknown 
which will produce giddiness, unsteadiness, or vertigo in other patients will cause 


similar disturbances in fenestration patients. 
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VII, CHRONIC OTORRHEA 
Chronic discharge is one of the greatest nuisance factors in fenestration surgery 
The fenestration operation leaves a denuded area of 5 to 8 sq. cm. It takes time for 
this area to heal, but eventually it almost always does heal 
We have used the primary split-thickness skin graft in about 400 ear operations 
and are convinced that it has greatly improved the convalescence of our patients 
The cavities heal more quickly and the patients are happier. The theoretical dis 
advantage of the skin graft is the larger cavity, which requires more postoperative 
care. We have been pleased with this improvement in technique, and we plan to 
continue the use of the primary split-thickness skin graft 
Postoperatively, when a patient returns to the care of his referring otologist, we 
ask him to consult this physician once a week for three weeks, once a month for three 
months, and three times a year thereafter. The purposes of these visits are cleansing 
of the cavity and removal of any crust. In cleansing the cavity, we cleanse first the 


posterior wall, then the tegmen, and, finally, the fenestral area. Debris and crusts 


are elevated from the walls from without inward ; care must be taken not to overlook 
debris in the extreine posterior angle of the cavity. If the crusts are too hard, they 
are softened with almost any oily-base medication. Rarely do we see excessive 
granulations ; when they occur, they are removed. Finally, the walls of the cavity 
are cleansed with alcohol or metacresyl acetic acid ester (Cresatin) and dusted with 
50% boric acid in Sulzberger powder (iodine-boric acid). After the initial surgical 
dressings, we do not routinely use the antibiotics or sulfonamide drugs. If there is 
significant discharge, we try to train the patient to take care of his own ear. Home 
treatment is based on the old-fashioned principle that a clean dry cavity with an 
acid media will, if given time, heal. We use 1% acetic acid in a bottle of rubbing 
alcohol (acetic acid, U. S. P., 15:00 in 70% isopropyl or ethy! alcohol 500: 00) 
The patient is instructed to obtain an ear syringe and thoroughly irrigate the ear 
with 2 oz. of this solution (at body temperature). According to the amount of dis 
charge, the acid-alcohol irrigation is carried out from three times a day to three 
times a week. This type of home treatment has been a great help in drying our 
fenestration cavities. 
VIII. MISCELLANEOUS COMMENT 

1. Preoperative i:xternal Otitis —Recurrent preoperative external otitis is, to 
us, an indication for a two-stage fenestration operation. The ear mould of a hearing 
aid may produce a subclinical external otitis which is sometimes an indication for 
a two-stage fenestration operation. Whenever there has been long-continued or 
recurrent mechanical or bacterial irritation of the skin of the external auditory canal, 
the skin becomes thickened, bleeds profusely, and with the one-stage fenestration 
operation jeopardizes the function of the inner ear 

We have had one very unfortunate experience with a patient with preoperative 
external otitis. We treated the external otitis until it appeared to be quiescent for 
one month. We then performed a fenestration operation, and suppurative labyrinth- 
itis developed. Since that experience, we have performed three two-stage fenestra- 
tions, performing the second stage two months after the cavity had completely healed 
After these two-stage fenestration operations, there were minimal postoperative 
serous labyrinthitis and vertigo and maximum hearing gain. 
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2. Hearing Aids ——Whenever possible, we do not operate upon the ear in which 
the patient has worn an ear mould, for the mechanical irritation produces a thick 
ened, bleeding flap. Whenever it is necessary to operate on the hearing-aid ear, we 
have the patient leave the hearing aid out for six weeks preoperatively and warn him 
of the possibility of a two-stage fenestratio1 If, during the course of the operation, 
there is excessive bleeding, the operation is performed in two stages. 

If a patient is a good candidate for the fenestration operation but for the time 
being wants to wear a hearing aid, we advise a bone conduction aid; for, as stated, 
the air conduction aid will irritate the skin of the canal and produce an undesirable 
flap. Conversely, for the patient with severe otosclerosis, who will probably never 
have a fenestration, the more effictent air conduction mould is advised. 

When the fenestration operation has been unsuccessful or only partially success 
ful, the patient is encouraged to wear a hearing aid 

3. Aural Rehabilitation.—All patients aré encouraged to practice lip reading 


With good speech reading, a patient with a fair or borderline result can be com 


pletely rehabilitated. Television with reduced volume provides the ideal method of 


practicing speech reading 

1. The Second kar.—Most patients with a successful or even fairly successful 
fenestration plan to have the second ear operated upon at some time in their lives. 
Usually, the patient is left to make this decision; however, if the hearing in the 
operated-on ear is below the 30 db. level and there is a reasonable possibility that 
the hearing in the second ear will go above the 30 db. level, the patient is encouraged 
to have the second fenestration 

The time for operating upon the second ear is not fixed. It may be any time after 
the first ear recovers its function. We have operated on 44 second ears, with an 
average of about 20 months between operations. [Evidence of an impending closure 
is an indication for the second fenestration operation 
5. Revisions —We advise against revision of a fenestration operation and 
encourage the patient to have a fenestration upon the other ear. In a revision, there 
is so much scar tissue in the labyrinth that the chances of a worth-while result are 
about 25% here is at least three times the possibility for a successful result in 
the opposite ear 

Usually with either a primary failure or a closure, the patient can wear a hearing 
aid on the operated-on ear; if, because of nerve deafness, an aid cannot be worn 
on the first ear and there is inadequate functional hearing in the first ear, then 
operation on the second ear is contraindicated 

6. karly Otosclerosis lhe fenestration operation is not indicated in cases of 
early otosclerosis with hearing at or above the 30 db. level. Ina few cases, I have 
advised a first-stage fenestration 

7. Unilateral Otosclerosis——The fenestration operation is rarely indicated for 
unilateral otosclerosis when hearing in the good ear is at or above the 30 db. level 
If there is severe tinnitus in the involved ear, the fenestration operation may give 
relief. If the hearing in the poor ear is falling to the 60 db. level, a fenestration 
operation is indicated in the hope of preventing further loss. In such an ear, the 
anticipated 25 to 30 db. improvement will not bring the hearing to the level of that 


of the good ear. However, if the fenestration operation is postponed until the hearing 


12 





FARRIOR ET ALI FENESTRATION OPERATI 


in the good ear has fallen to the 40 db. level, then the primarily involved ear may 
be beyond redemption. 

&. “Malignant” Otosclerosis—From time to time, we will see the rapid onset, 
progression, and nerve degeneration of otosclerotic deafness in a young adult. This 
condition has been named “malignant” otosclerosis. The fenestration operation 1s 
indicated in such cases, although it may serve only to retard the progression of the 
nerve deafness and give the young patient only a few additional years of useful or 
partially useful hearing. 

9. Chronic Adhesive Deafness—Chronic adhesive deafness is called clinical 
otosclerosis. If the drum is intact even though severely scarred and retracted and 
bone conduction is good, the patient is a worth-while candidate for fenestration 
surgery. 

10. Paget's Disease-—When there is a rapid onset of otosclerotic deafness in a 
middle-aged person, Paget’s disease should be considered. Complete skull x-rays 
will confirm or exclude the diagnosis. We have operated on two patients wiih 
Paget’s disease. In the first, there was a rapid closure of the fenestra. In the second, 
contrary to histopathological teaching, the enchondral bone of the labyrinth appeared 
to be replaced by proliferative bone ; even after the endosteal blue line was visualized 
there continued to be free bleeding from the walls of the horizontal canal. Reasoning 
that the bleeding might jeopardize the inner ear function and fearing the possibilitie 
of round window fixation or rapid closure of the fenestra, we stopped the operation 
before completing the fenestra. In the future, we do not plan to attempt fenestration 
surgery in cases of Paget’s disease. 

11. Osteogenesis Imperfecta.—The fenestration operation is of questionable 
value for the otosclerotic deafness of osteogenesis imperfecta. 

12. Anxiety States and Personality Disorders.—Otosclerotic deafness agyra 
vates anxiety states. Although patients with such states cause a great deal of trouble 
and are largely responsible for the statistical incidence of postoperative vertigo, we 
feel that fenestration is indicated for good and fair candidates with concomitant 
anxiety states. Their functional complaints, however, should not be used as evidence 
against fenestration surgery. The nonfenestrating otologist should bear with the 
surgeon 

frue personality disorders are a contraindication to fenestration surgery. (ne 
patient required additional psychiatric care because the world was too noisy | 


borderline candidates later committed suicide (one and two years postoperativel 


initially we had refused surgery but finally yielded to their pleas and the pleas « 


} 
the referring physicians. One perfect candidate, referred by a neuropsychiatrist, ha 
been rehabilitated. As an exception to the rule, a fenestration operation may be 
considered in the case of personality disorders when the bone conduction 1s at or 
near normal and the patient is under the concomitant care of a competent neuro 
psychiatrist 

13. Abnormally Patent Tiustachian Tuli \bnormall vatent tcustachian 
tubes, though rare, will cause a great deal of nuisance after fenestration 


Patients with such tubes complain bitterly of autophony and to a I 


vertigo on sniffing. In two case we gave partial relief by injecting 1 to 
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of sclerosing solution above and below the pharyngeal orifice of the Eustachian tube 


in an effort to reproduce the normal valve-like closure. 

As a result of years of interest in Eustachian tube patency, we preoperatively 
check the tubal patency with gentle Valsalva and Toynbee maneuvers. Whenever 
abnormal patency is found, we warn the patient of the possibility of autophony and 
vertigo. This situation has occurred in four cases. 

14. Retention Cysts.—Retention cysts will occasionally form in the remaining 
mastoid air cells. We have seen five retention cysts, three in our cases and two in 
the cases of other surgeons. In one case, the retention cyst was of such size that it 
partially occluded the canal and required a revision of the mastoidectomy and a 
primary skin graft. The incidence of these retention cysts would probably be around 
1%. 

15. Simulated Closures —There are many factors which will produce a loss of 
hearing which simulates that due to closure of the fenestra. Such simulated closures 
produce a loss of hearing for the low tones with little alteration in the hearing at 
the frequency of 2000 and above 

A. Round window fixat‘or will produce a simplated closure; though a per- 
manent loss of hearing, it is not a technical failure. 

B. Debris in the cavity will produce a simulated closure. 

C. Otitis media of any type will produce a temporary loss of hearing. The otitis 
media is treated with antibiotics immediately and with myringotomy if necessary. 
We know of no case in which a suppurative labyrinthitis has developed from otitis 
media. In three cases there was a tendency toward recurrent secretory otitis requir- 
ing myringotomy, aspiration, and inflation 

D. Obstruction of the Eustachian tube will produce an audiogram suggesting 
closure of the fenestra; that is, a loss of hearing for the low tones with retained 
hearing for the high tones. We have seen such an audiogram in a number of 
instances. With one patient in particular, hearing for the speech frequencies was 
40, 40, and 20 db. After inflation of the middle ear, the hearing for the speech 
frequencies was 20, 20, and 20 db. 

EK. Perforation in the tympanic membrane of a fenestrated ear will produce a 
loss of hearing for the low tones and an audiogram suggesting closure of the fenestra. 
In our series, we have had no case of permanent perforation of the tympanic mem- 
brane. We have had two cases in which temporary perforation of the tympanic 
membrane produced a 6- and 10-week delay in postoperative hearing improvement, 
causing the patients a great deal of anxiety 

I’. We have three known patients in whom there was an air leak anterior to 
the flap into the tympanic cavity. This attic air leak also produces a loss of hearing 
for the low tones simulating that due to a closure of the fenestra. It may be 
temporarily closed with a prosthesis. In one case, we sealed the leak with a sliding 
skin flap from the anterior wall of the external auditory canal, producing a restora- 
tion of hearing for the low tones. 

If at the end of the three-week postoperative period there is good lateralization 
of the Weber test to the operated-on ear and there is good improvement in bone 
conduction threshhold, yet there is no significant clinical improvement in hearing, 
we suspect some type of middle ear disease, either retained exudate within the 
middle ear, perforated drum, or an attic air leak. These annoyances will usually heal 


spontaneously 
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G. When the hearing first returns after a fenestration operation, the patient feels 


that it is a miracle and that his hearing is perfect. As soon as he becomes accustomed 


to his hearing improvement, he finds that he still misses a certain part of conversa 


tions and does not hear certain sounds that people with perfect ears hear. He 
immediately feels that he is losing his hearing and fears a closure of the fenestra. 
We always warn our patients of this period of readjustment 

16. Tinnitus.—Tinnitus was made worse with the fenestration operation in 3% 
of cases, it remained the same in 10%, and it improved or disappeared in the others. 

17. Airplane Travel.—F¥or the first three postoperative months, patients are 
instructed not to fly. After the first three postoperative months, if other circum- 
stances permit, they may fly. 

18. Automobile Driving.—Most patients start driving their cars three to four 
weeks postoperatively. 

19. Pregnancy. —Otosclerosis, with or without a fenestration, is rarely an indi 
cation for interruption of pregnancy. Pregnancy may, through anxiety, cause a 
decrease in auditory efficiency, but it should have no effect on the pure tone audi 
ogram or closure of the fenestra. 

20. Convalescence.—Convalescence from the fenestration operation is, in gen 
eral, pleasanter or less unpleasant than that following other major operations. The 
patient is usually sick on the first postoperative day but begins to be up and about 
on the second to fifth postoperative day. About 1 patient in 10 will have significant 
pain. Acetylsalicylic acid will usually take care of the rest. 

21. Surgical Dressings.—The purpose of the synthetic-sponge surgical dressing 
is to maintain, by gentle pressure, the intimate approximation between the endosteal 
margins of the fenestra and the undersurface of the flap. The removal of this pres 
sure should be so gradual that the patient shows no aggravation of the labyrinthine 
reaction. The routine is to remove the outer packings on the sixth to seventh 
postoperative day. The sponge over the fenestra 1s allowed to expand spontaneously 
On the eighth day, this sponge is teased to produce a slight fistula test. By the ninth 
day, the sponge has become loosened and can be removed with only momentary 
labyrinthine stimulation. If, in the removal of any packing, the pressure is removed 
too suddenly and an aggravation of the serous labyrinthitis develops, we regard that 
as a technical error. We have three patients who have failed to obtain a maximum 
result through such an error. 

22. Operative Risk.—The fenestration operation is relatively free from serious 
risks. In the total series of 445 fenestrations, there have been no serious complica 
tions and no deaths. 

IX. SUMMARY 

In lieu of a classic scientific summary, this article will be reviewed with the 
advice to an otosclerotic patient who is a candidate for a fenestration operation 

Every otosclerotic patient wants to know the cause of his deafness, what the 
operation does, and the expected results. To a good candidate, answers to these 
questions are presented as follows: 

1. Etiology—*“Your deafness is caused by a growth of bone which seals the 
inner ear and prevents sound from getting in. Your inner ear hearing is perfect 
The sound just cannot get in.” 
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2. The lenestration Operation 


“With the fenestration operation, all that we 
do is to open up the ear canal to reach the inner ear and then make a microscopically 
perfect new window into the inner ¢ 


‘ar to allow the sound to enter.” 
3. Primary Result 


Ol 


| would expect you, a good candidate, to obtain a grati 
fying hearing improvement, which would enable you to understand conversation 
at a distance of about 15 ft. (457 cm.).” 
4. Permanent Results—“Of those patients who get a hearing improvement, 
ibout 95% keep this hearing improvement 
5. Operative Rish 


complications. |: 


. 


“The 
ar discharge 
Postoperative 
postoperative day 


operation 1s not dangerous; we expect no serious 
is the greatest nuisance 


“You will probably he 


Course 


‘ar pretty well on the first 

That hearing usually goes away and does not return for about 
three to four weeks.” 

7. Convalescenc “You will be dizzy and sick on the first postoperative day, 
but these conditions will gradually subside, so that you will be uy 
to five days of permanent consequence 
You will be in the hospital approximately one 
weeks will come to the 


Rarely is the dizziness 


and about in three 


week and for two additional 
Ottice 


three times a week for dress 


time, | expect you to be a very happy patient 


Ings 
S. After 


\t the end of that 
Care 


“When you return home, you should see your otologist once a 
week for three weeks, once a month for three 
after to have your ear cleansed.” 


months, and three times a year there 


\ fair candidate is told that he may expect to understand about 90% of con 
versation at a distance of 5 to 10 ft 


(152 to 305 cm. ) 


\ poor! 


candidate is told: “You could hope { 
versation at a distance of 3 to 5 ft 


aid for group gatherings 


understand about 80% of con 
(91 to 152 cm.) 


You would still need a hearing 
| would encourage you to continue the use of the hearing 
aid and to forget about the fenestration operation. [lowever, I cannot deny you the 
partial benefit which you might receive 

The patient’s detailed questions are then answered as in the 
article. 


contents of this 


X CONCLUSION 


The primary results of the fenestration operation are dependent largely on the 
quality of the patient’s bone conduction 


The convalescence from the fenestration operation 1 


is usually pleasanter or less 
unpleasant than that after other major surgical operations, 


Phe nuisance sequelae of fenestration surgery are largely dependent upon sur 
gical technique, after-care, and the emotional stability of the patient. Significant 
permanent undesirable sequelae are extremely rare 
Properly performed, the fenestration o 
operative risks 


peration is relatively free from serious 
The permanent patency « 


are dependent solely u 
16 


} 
2 


the fenestra and the permanent restoration of hearing 
pon the microscopi 


| perfection of the surgical technique 
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ATTACHMENT OF THE STAPES TO THE OVAL WINDOW IN MAN 


HANS BRUNNER, M.D. 
NEWARK, N. J. 


[os PHEORETICAL and practical interest in the attachment of the stapes to 
the oval window dates back to the beginning of clinical otology. The interest 
was aroused by the experiments of Flourens, Kessel, Botey, Grunert, Garnault, and 
') which have indicated that, after the extraction of the 


Karaci (quoted by Politzer 
stapes and the outflow of perilymph, animals become deaf but regain hearing after 


elapse of several days or weeks. The microscopic examination has shown that in these 
animals the oval window was closed by a newly formed membrane. 

The findings, as far as the hearing is concerned, are open to criticism. However, 
the findings, as far as the cure of the stapes extraction is concerned, are apparently 
correct and are valid for both man and animal. This can be proved by the following 
case.” 

25 years, had a radical mastoid operation performed in her childhood 


A deaf-mute girl, age <. 

on both left and right sides. She died on Feb. 16, 1929, from a septicemia originating probably 
in the tonsils. The microscopic examination revealed a discharging cavity after radical mastoid 
operation on both left and right sides. On the left side the footplate of the stapes was fractured 
(Fig. 1). The bony fragments were embedded in connective tissue, and there was no formation 


of a bony callus. On the right side the stapes had been dislocated toward the middle ear and 
turned over about 180 degrees, placing the footplate into the middle ear and the head of the 
stapes toward the oval window. The opening of the oval window was closed by a membrane of 
connective tissue (Fig, 2). There is no doubt that these findings were due to a surgical injury 
to the stapes on both left and right sides. In the inner ear there was a marked atrophy of the 


cochlea and some connective tissue in the scalae on both sides, but there was no evidence of a 


tympanogenic diffuse purulent Jabyrinthitis 
This case proves (1) that an injury to the stapes is not necessarily followed by a 


purulent labyrinthitis, even in the presence of an otitis media and even in the absence 


of modern chemotherapy, and (2) that both the extraction and the fracture of the 
P} 


stapes do not invite the formation of new bone. Rather, the extraction of the stapes 
results in the formation of a new membrane in the oval window, which is in agree- 


ment with the experimental findings. 

The favorable results of experimental extraction of the stapes encouraged Kessel * 
to mobilize the stapes in cases of conductive deafness by removing adhesions from the 
niche of the oval window and cutting the tendon of the stapedius muscle. 


I have performed a similar operation by an endaural approach on a woman, age 54, who com- 
plained of roaring in the left ear and in the left side of the head and diminution of hearing on the 
The drums were retracted, particularly on the left side. Conversational 


left side for one year. 
Whispered voice was heard on the 


voice was heard on the right side 20/20, on the left side 4/20 
10/20, on the left side 1/20. Weber’s test was lateralized to the left; Rinne’s test was 


righ¢ side 2 
on both right and 


positive on the right, negative on the left; Schwabach’s test was normal 
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] 


local 


left sides. On Jan. 31, 1948, the antrum was opened unde anesthesia, using the technique 


of Stacke. A Blake incision was made in the drum. Immediately the 


drum retracted from the 
incisior The it s s > | ] lon h S dius iuscl 
] i le incus was removed; the tendon otf the tapedius muscle 


I 


and the chi tympani 
were cut. Fine adhesions were removed from the niche of the window. A hook was inserted 
between the crura of the stapes. It was not possible to remove the stapes. On Feb. 6 her hearing 


of 


had increased to 10 20 on the left side; the tinnitus had not changed. On Feb. 27 tl detect of 
the drum was replaced by a newly formed membrane, and the improvement of hearing was lost 
On March 25 there was a considerable stenosis of the external canal. The drum could not be 
visualized. The cause of the stenosis was not established, inasmuch as on Feb. 27 the eat 

been apparently perfectly cured. On July 15 the stenosis had disappeared. No treatment had 


been given. The drum was gray; in the posterior and superior quadrant there was a whitish 


discoloration 


ad 


Fig. 1—Fracture of the footplate of stapes 


Since the final results of Kessel’s operation were not favorable, it was replaced by 
the extraction of the stapes. In 1892, Blake,‘ Jack,® and later Burnett ° developed the 
technique of the operation. Blake performed the operation through the external canal 
under ether anesthesia, later with local application of 10% cocaine. He made an arcu 
ate incision at the superior and posterior margin of the drum, preparing a flap, which 
he reflected toward the anterior wall of the external canal. He emphasized that the sta 
pedius tendon should be cut before the stapes-incus articulation is opened. If the sta 
pedius tendon is intact, the head of the stapes, released from its attachment to the 
incus, is pulled forcibly backward toward the posterior border of the stapedial niche 
The stapes, released from its fenestral attachment, may even be pulled out of sight. 
The stapes, where it comes away intact, is lifted from its attachment with a sense of 
suction resistance. 


Jack likewise performed the operation through the external canal, the patient 


being under ether anesthesia and in the upright position. He employed magnification 
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He made an incision shaped like an inverted V in the drum, being careful to 
the incision as close to the annulus tympanicus as possible 


ward incision just behind the handle of the mallet 
incision over the incostapedial joint 
tion of the ov 


arry He started the for- 
1s and carried it up to meet the other 
He emphasized that in some cases the high posi- 


al window, together with a marked retraction of the ossicular chain, 


Ixtraction of the stapes. | stibulu [/, facial nerve; M, tympani cavity ; 
of stapes; NV, new membrane in the oval window 


rendered the space for manipulation too smal! and the operation impossible. The 
results concerning the hearing were better, if the endosteum of the vestibular cisterna 
was not removed.’ In one of Blake’s cases perilymph drained through the oval window 
for 10 days. Gradually the outflow of fluid and the dizziness decreased, but the gain 


in hearing, which was noticed after the stapes extraction, was lost. 


Schwartze ° 


believed that the danger of labyrinthitis or meningitis after extraction of the stapes 
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is not particularly great. But he felt that an extraction of the entire pes through the 
external canal is not feasible. Apparently Schwartze was the first to remove the stapes 
through a retroauricular incision (Richards ’). The membranous external canal was 
separat d from its attachments and drawn forward; a portion of the bony external 
canal and of the attic wall was removed; the posterior border of the tympanic mem 
brane was cut through and laid forward. After this preparatory operation the extra 
tion of the stapes was performed 

Dench performed the stapes extraction with cocaine after having removed the 
incus. lor improvement of hearing he considered a permanent opening in the tym 
panic membrane the most rational procedure. Kashiwabara '' performed the opera 
tion through the external canal and covered the oval window, ifter the extraction of 
the stapes, with flaps of tympanal mucosa 

The extraction of the stapes was suggested for improvement of hearing and tin 
nitus in cases of chronic catarrhal and purulent otitis media. But as early as 1893, 
Blake '* and Jack '* stated that in chronic nonsuppurative diseases of the middle eat 

sing a marked degree of deafness the operation 1s usually a failure, for the simple 
reason that it is frequently not possible to remove the entire stapes. Politzer * ha 
experienced the same disappointment. Since at that time the pathology of otosclerosis 
was not generally known, the failure of the operation is understandable. Neverthele 
stapedectomy was not abandoned, but it was no longer performed for the cure of deat 
ness. Jack,'* Cheattle,!® Crockett,'® and Botey suggested it for the cure of Meniere's 
disease. In one case Crockett removed the entire stapes \iter the operation the 
patient was deaf, and there were mild dizzy spells one year after the operation. In 
another case Jack made an attempt to extract the stapes. The crura of the stapes were 
fractured. For this reason Jack made an opening in the stapes plate with a burr, and 


perilymph escaped. The operation resulted in a temporary relief of dizzines 

Taking all in consideration, it is evident that the stapes extraction has been a 
failure in both conductive deafness and Méniére’s disease. Recently several atte mipt 
were made to resuscitate the operation. The results are not known as yet. However, 
one must keep in mind that experiments on the cadaver prove that the attachment of 
the stapes to the oval window 1s very firm as long as the annular ligament is intact 
If the lateral wall of the tympanic cavity, together with the drum, is forcibly broken 


away after cutting the tendons of the stapedius and tensor tympani muscles, the inco 


stapedial articulation (which is the weakest of the ossicular articulations ) will invari 
bly 


ence confirms this finding. In one case of adenocarcinoma of the middle ear the 


he opened, but the stapes will remain in the window (I¢ysell '*). Clinical expert 


tumor had pushed the head and the crura away from the footplate of the stapes, but 
the footplate was firmly attached to the window ( Brunner '*). From all these facts 
it follows that the results of stapedectomy cannot be evaluated unless a dependable 
technique is discovered to extract a normal stapes. In order to work out a technique 
of this type, an exact knowledge of the anatomy of the stapediovestibular junction 1s 
indispensable. 

The attachment of the stapes to the oval window is achieved by the annular liga- 
ment. The ligament is usually described in the following manner: It has its insertion 
on the cartilage of the frame of the window, on one hand, and on the cartilage of the 
footplate of the stapes, on the other hand. (In my opinion this “cartilage” is closer to 
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the supporting tissue of chondroid type than to hyaline cartilage.) It contains a com- 
paratively great amount of elastic tissue, which is dense at the tympanal and vestibular 
surface of the ligament and irregularly scattered throughout the center of the liga 
ment. 

This description is too schematic. A study of a great number of interrupted serial 
sections of temporal bones indicates that the structure of the annular ligament is more 
complicated. However, it is not possible to gain more information from interrupted 
serial sections of a thickness of 20 to 25. For this reason, at the Ear-Nose-Throat 
Department of the Aligemeine Policlinik, Vienna, the late Dr. Joseph Schnierer decal- 
cified temporal bones of a man, age 24 years; of a woman, age 46 years, and of 
another woman, age 76 years. A part of the mesial wall of the tympanic cavity con- 
taining the two windows was excised, and a complete series of this piece of bone was 
prepared, the single sections being 12 to 15y in thickness. The study of these series 


has proved that the structure of the oval window is actually quite complicated, 


because, like in all parts of the human body and in all animals, the specific structure of 
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Fig. 3.—A shows the position of stapes after cutting the stapedius muscle; B shows the 
position of stapes during a contraction of the muscle; a to > indicates the anterior portion of the 
annular ligament; c indicates the pulling force of the muscle, and / indicates a point of the 
turning axis of the stapes plate. During a contraction of the stapedius muscle the anterior pole 
of the footplate of the stapes (b) moves toward the tympanic cavity and slightly backward, 
away from the anterior portion of the windowfram«e At the posterior pole (a) the reverse 
movement takes place (Eysell). 


the supporting tissue is the result of the mechanical forces to which the supporting 
tissue is submitted in this area (Ebner, Schaffer,” Brunner *'). 

The stapes is exposed to mechanical forces which originate (1) in the drum and 
the lateral ossicles, (2) in the stapedius muscle. The mechanical forces which origi- 
nate in the ossicles and which serve the sound transmission are probably too small 
to exert an influence upon the structure of the window. More important is the force 
exerted by the stapedius muscle. Many years ago Eysell ** proved that the footplate 
of the stapes moves about an axis which runs from upward and slightly backward in 
the direction toward the opening of the Eustachian tube. In other words, if the sta- 
pedius muscle makes a contraction, the anterior pole of the stapes (particularly the 
anterior and superior margin of the footplate) is pulled toward the tympanic cavity, 
and the posterior pole is pushed toward the vestibular cisterna (Fig. 3). The anterior 
pole moves 11 times farther away from the frame of the window than the posterior 
pole. From these facts it is evident that strong mechanical forces must act upon the 
anterior and posterior poles of the stapes, particularly upon the anterior pole. 


>? 
rare 





BRUNNER—ATTACHMENT OF STAPES TO OVAL WINDOW 


A result of these mechanical forces is presented in Fig. 4, which shows a tangen 
tial section through the promontory and the lateral part of the niche of the oval 
window in a woman, age 46 years. The specimen shows the anterior part of the 
windowframe and the anterior crus of the stapes. In the frame there is the tympanal 


portion of the fissula ante fenestram, the connective tissue of which extends toward 


the anterior crus. In the windowirame there is a large atypical cartilage which con 
tains a line consisting of blue-stained calcium. The line makes an acute angle. The 
apex of the angle points toward the annular ligament. The angular course of the 
line corresponds exactly to the direction of the pulling force acting upon the anterior 
part of the window frame. Owing to the same force, the cartilage cells show a terri 
torial arrangement where the force is acting and form rows in the direction of the 
pulling force. The fibrils of the cartilage likewise run in the direction of the pulling 
force. 

Findings of this type prove that the frame of the oval window, particularly the 
anterior portion, is actually exposed to the influence of a comparatively strong 
mechanical force. For this reason reinforcement of the stapediovestibular junction 
is desirable, in order that the anterior portion of the stapes is not pulled out from the 
window and the posterior portion is not pushed into the labyrinth. Several structures 
serve this purpose; some of them are apparently constant findings ; others show indi 
vidual variations. 

Kysell noticed that the footplate of the stapes lies eccentrically in respect to thie 
opening of the oval window, because the annular ligament is wider on the anterior 
pole of the footplate than on the posterior pole (lig. 5). On the anterior pole the 
ligament is 100p, on the posterior pole only 15a wide. These figures explain the 
greater motility of the anterior pole. Contrary are the figures, as far as the thickness 
of the ligament, namely, its extension from the tympanal mucosa to the vestibular 
endosteum, is concerned. At the posterior pole the thickness of the ligament is 500,, 
the thickness of the stapes plate 420n; at the anterior pole the thickness of the liga 
ment is 300u, the thickness of the footplate 250u. In the center of the window the 
ligament is thinnest. 

Although both the frame of the window and the footplate of the stapes are made 
up by bone, the ligament does not make its insertion on the bone but on cartilage 
(This finding is contrary to the finding at the round window, the membrane of th 
round window being attached to bone.) From the mechanical point of view this is 
surprising, because bone tissue, in general, has a better elasticity for both pressure 
and pull than cartilage. However, this is not true for the bone of the windowframe, 
which consists to a great extent of enchondral bone (Fig. 6). This bone is brittle, 
shows even in young persons signs of senescence and spontaneous fissures, and for 
this reason would not offer enough resistance against the mechanical force originating 
in the annular ligament. Thus, from the mechanical point of view it is comprehen 
sible that the ligament is attached to the cartilage and not to the bone. 

To reinforce the insertion of the ligament on the anterior part of the window 
frame, the margin of the frame makes a spiral rotation. The margin of the window 
frame which faces the footplate gradually turns toward the labyrinth and faces the 
endosteum of the vestibulum. This is shown in Figures 7, 8, and 9, which present three 
sections through the oval window of a man, age 24. The sections are cut approxi 
mately in a horizontal plane, parallel to the course of the tensor tympani muscle. The 
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Fig. 4.—Tangential section through the niche o ie oval window. 
stapes; /' to /’, tympanal opening of the fissula ante fenestram ; ( 
of the windowframe (atypical cartilage) ; L, line of calcification 
angle of the calcification line and the arrangement of the 
mechanical force exerted upon this part of the windowfram« 


S, anterior crus of the 
, cartilage in the anterior part 
within the cartilage. Note the 
cartilage cells corresponding to the 


Fig. 5—View of the footplate of the right stapes from the vestibulum (Eysell) ; a, anterior 
pole; b, posterior pole; u, upper margin; d, inferior margin. The distance z to z is 1.5 mm.; the 
distance w to w is 1.2 mm.; the distance to 4 i 
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Fig. 6.—Section through the footplate of 
frame of the window, which consists 
endosteal layer (c); C, cartilage. 


tapes (5), the annular ligament (1), and the 
of a periosteal layer (a), an enchondral layer (b), and an 
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first section (Fig. 7) runs through the upper part of the window. The anterior mat 
gin of the frame (.x to x) faces the footplate, and the fibers of the annular ligament 
run straight from the stapes to the frame. The following section (Fig. 8) 1s about 
210u lower than the first. The margin ot the frame (.r to x) 1s slightly turned toward 
the vestibulum, and the fibers of the ligament run at an angle from the stapes to the 
frame. The last section (Fig. 9) 1s about 225 lower than the second. The margin 


of the frame (+ to «) faces the vestibulum, and the fibers run from the stapes tan 


Fig. 7.—Figures 7, 8, and 9 show the oval window and the stapes in the same person but it 
different levels. V’, vestibulum; /, tympanic cavity; # to x, attachment of the annular ligament 


\ 


to the frame of the window (anterior portion). N« I ssula ante fenestram within the bone, 
anterior to the window. 


gentially toward the frame. It is evident that this arrangement must reinforce con 
siderably the insertion of the annular ligament on the anterior part of the window 
frame. 


\nother reinforceinent of the stapediovestibular junction is shown in Figure 10 


These are vertical sections (slightly oblique) through the anterior and posterior part 


of the oval window in a woman aged 76. They show the reinforcement ligaments. 
which consist to a great extent of elastic tissue and which are mentioned in the text 
books. However, the actual arrangement of these auxiliary ligaments differs from the 


usual description, because the localization of these ligaments depends on the mechani 
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cal requirements. In the anterior part the fibers of the auxiliary ligament run toward 
the endosteum of the vestibulum, thus preventing the footplate of the stapes to be 
pulled out from the window. At the posterior pole the greater part of the fibers runs 
into the tympanal mucosa, in order to prevent an excessive movement of the stapes 
plate into the vestibulum. The development of these auxiliary ligaments seems to be 
subject to individual variations. 

The same purpose is served by the connective tissue of the fissula ante fenestram. 


There are individual variations in the relationship between the stapes and the fissula 


Ff 
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Fig. 8.—Oval window and stapes. I’, vestibulum; M, tympanic cavity; x to x, attachment 
of the annular ligament to the frame of the window (anterior portion). Note the fissula ante 
fenestram within the bone, anterior to the window 


ante fenestram. Frequently the following findings are obtained: At the endosteal 
opening of the fissula the annular ligament joins the connective tissue of the fissula. 
At the tympanal opening of the fissula, which is in a higher level than the endosteal 
opening, the connective tissue of the fissula does not extend into the ligamentum 
annulare but is attached to the membrana obturatoria, namely, a fold of the mucosa 
which extends between the crura of the stapes and fastens the anterior crus of the 
stapes to the anterior wall of the niche of the oval window. This arrangement again 
secures considerably the firmness of the stapediovestibular junction. 
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To sum up, the oval window has a more complicated structure than is usually 
assumed, because there are several adjustments to reinforce the stability of the sta 
pediovestibular junction. All of these adjustments act to keep the force exerted by 
the stapedius muscle in physiological limits. In other words, they are antagonists 
to, and also moderators of, the function of the muscle. The following structures 
serve this purpose: (1) the cartilage at the frame of the window and at the footplate 
of the stapes, (2) the spiral rotation of the anterior part of the windowframe, (3) the 


Fig. 9.—Oval window and stapes; reverse of Figures 7 and 8. V’, vestibulum; M, tympanic 
cavity; x to x, attachment of the annular ligament to the frame of the window (anterior por 
tion). Note the fissula ante fenestram within the bone, anterior to the window. 


auxiliary reinforcement ligaments, (4) the connective tissue of the fissula ante fenes 
tram (perhaps not constantly ). 

From these findings it is evident that the stapes is very well fixed in the oval 
window. For this reason it must be difficult to remove under normal circumstances 
the footplate by pulling on the crura of the stapes. The normal histology seems to 
indicate that the operation would be perhaps easier if there would be a possibility 


to incise the anterior portion of the annular ligament and to mobilize the footplate 


by allowing the stapedius muscle to contract. 
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DECOMPRESSION OF GANGLION AND POSTERIOR ROOT OF FIFTH 
NERVE FOR TRIGEMINAL NEURALGIA 


DAVID CLEVELAND, M.D. 
AND 


EDWARD JERN KIEFER, M.D. 
MILWAUKEE 


S UDDEN or paroxysmal jabs of knife or electric-like pains attacking the second 
or third and occasionally the first division of the fifth nerve in persons usually 
past the fifth decade of life, which are initiated by a slight stimulus, such as a draft 
of air, movement of eating or talking, washing the face, or even slight touch, and 
which leave the patient with a haunting dread of the next attack, are the typical 
signs of trigeminal neuralgia, also known as tic douloureux, trifacial neuralgia, or 
Fothergill’s disease. The cause and pathology remain a mystery, but the diagnosis 
is obvious. 

Many procedures have been devised to improve on the surgical treatment of 
this entity, following the early methods of Rose,' Andrews (cited by Davis *) and 
others of excising the ganglion through the base of the skull. In 1891, Horsley 
divided the posterior root of the ganglion, but the patient died of shock several 
hours later. Later, Hartley,* Krause,® Cushing,® and others reached the Gasserian 
ganglion through temporal osteoplastic flaps to remove or destroy it. These opera 
tions were fraught with high mertality and morbidity. In 1901, Frazier,’ following 
the suggestion of Spiller,’ performed his first successful section of the sensory root 
of the fifth nerve, using the intracranial, transtemporal approach. This operation, 
with minor modifications, has become the most commonly used surgical procedure 
for the relief of trigeminal neuralgia, It consists of removal of a small portion of 
the squamous temporal bone through a straight temporal incision and the elevation 
of the dura off the floor of the skull to expose the ganglion. The sheath of the 
ganglion is then opened over the posterior root, and all or part of this root is 
divided. Today, many neurosurgeons prefer to do differential sections of the poste- 
rior root, to leave the ophthalmic, or first division, intact when the pain is limited 
to the second and third divisions. The danger of keratitis, with possible loss of the 


eye, is ever present when the first division is severed. The majority of the patients 


are extremely grateful for the relief of the excruciating trigeminal pain, but occa 
sionally the resulting facial anesthesia is very annoying, particularly to the nervous 
or emotional patient. Dandy * devised the cerebellar approach for the fifth nerve, 
claiming that, while pain perception is lost, touch sense remained to at least some 
degree. He also stated that postoperative keratitis did not take place after operation. 
Anatomic studies by Davis and Haven” do not support his contention of division 
of functional fibers. Sjoqvist ?° divided the descending tract of the fifth nerve in 
the medulla to abolish pain perception but leaving tactile sense intact. This pro- 
cedure, called the trigeminal tractotomy, has not gained wide usage among neuro- 


logic surgeons because of the increased mortality and frequent occurrence of ataxia 
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and disturbance in coordination that takes place in some of the patients. The 
proponents of this operation strongly argue this point. Attacks on the trigeminal 
nerve, peripheral to the ganglion, whether of a chemical or surgical type, are invari 
ably followed by a return of sensation and pain. Nerve resections or alcohol blocks, 
when successful, give temporary relief of the pain and allow the patient to become 
accustomed to the anesthesia, which is of necessity a part of and result of the 
posterior root section. Recently Palle Taarnhgj '! published a preliminary report 
describing a new operation, which amounts to the decompression of the ganglion 
and posterior root of the fifth nerve. In his operation the ganglion is approached 
intradurally, and the sheath over the ganglion and posterior root is opened widely 
without severing the fibers of the ganglion or posterior root. His operation is more 
formidable than the classic posterior root rhizotomy, and the danger of hemorrhags 
from the petrous sinus or artery is always present. However, with improvement 
in technique, this danger lessens. ‘Taarnhgj reported relief of pain in 10 patients, 
with no recurrence after eight months. Love * has since operated in a series of cases 
with gratifying results. Gardner * relieved pain by this operation in a patient who 
had trigeminal neuralgia associated with multiple sclerosis. Like others, he has 
expressed doubt that the results will stand the proof of time, and he cannot explain 
the physiology by which the pain is relieved by decompression. Taarnhgj, Baker,* 
and Love have noted instances in which the preoperative pain persisted for a period 
of time following the decompression, and in at least one instance it has been neces 
sary to divide the sensory root because of the persistance of pain. One of us (Ie. K.) 
has recently had a patient in whom the severe pain has diminished gradually. 

\ possible underlying reason for trigeminal pain is that of pressure on the nerve 
by the dural sheath. Dandy and others have described the findings of tumors as the 
causative factor in trigeminal neuralgia. It was this reason which led Taarnhgj to 
perform the operation. It is well known that after other operations pain will cease 
and recur after a varying length of time. It is possible that a similar mechanism 1 
true in the decompression operation. However, because of the possibility of obtain 
ing relief of the pain without loss of sensation, danger of keratitis, masseter weak 
ness, or paralysis, a thorough trial of this procedure is indicated. It is relatively 
easy to divide the sensory root through the same surgical approach, should the pait 
recur after the nerve had been decompressed 

\t the time of this writing, eight decompression operations have been performed 
by the authors, with relief of the pain in every instance. The technique has been 
changed from that described by Taarnhgj to one that we find more easily performed 
and with less danger of hemorrhage. Our procedure consists of the standard 
approach of the ganglion by the extradural method, as advocated by Frazier. We 
expose the lateral half of the sheath of the ganglion and then incise the dura propria 
lengthwise with the ganglion to the dural fold at the petrous ridge. Just lateral to 
this fold the dura is incised under the temporal lobe for a distance of about 14 in 
(0.64 cm.), and then, after careful inspection of the intradural space and the opening 
occupied by the posterior root, hemostats or silver clips are placed on the dural 
fold, and the dural fold is divided between them. This opens up the space to the 
pons, which can be easily seen through the opening. A small artery coursing upward 


along the dural fold is easily avoided in this manner, and in only one instance was 


it necessary to clip the petrous sinus. In every instance of using this technique there 


sania 
* Personal communication to the author 
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has been a slight temporary spotty sensory loss, which is thought due to trauma 
on the underlying posterior root by the placing of the hemostats or to adherence 
of some of the roots to the sheath of the ganglion and their crushing or division by 
the hemostat or dural fold section. 

To date, our observations in dealing with this operation are the same as others 
We have had no recurrences, but the time interval is only 19 months in the longest 
case. In none of our cases was there any evidence of pressure on the posterior root 
or ganglion. In all, the fibers had to be separated from the dural sheath overlying 
the ganglion, but this has been a common finding, and, although our operative notes 
do not definitely describe it, it is the opinion of one of us (D. C.) that the fibers of 
the ganglion and the posterior root seldom lie completely free within the dural 
sheath. That these fibers, which are attached to the ganglion sheath, are not trigger 
fibers seems definite, because for the last six years one of us (D. C.) has used the 
intraganglion method of doing a differential section, and in this operation it is 
necessary to open the sheath rather extensively. In at least two cases the intra- 


ganglion section has not been complete, and a secondary operation a few days later 


was necessary to obtain complete relief of the pain. If the fibers adhering to the 


sheath had been responsible for the pain, their division by opening the sheath 
would have resulted in a cure, at least for the time being. The success of the decom 
pression operation can be judged only with the passage of time, but for the present 
it is best to keep an open mind regarding the operation, as its potentialities are 
great. If relief of the trigeminal pain can be obtained without the undesirable 
anesthesia, then a great deal has been accomplished, and the operation will become 
one of universal choice. Each of our patients is informed in detail as to all possi- 
bilities and is given his choice. We advise patients whose physical state is not good 
and whose life span is relatively short to have the standard posterior root section. 
Otherwise, we have tended to recommend decompression. Operation has been done 
in eight cases without recurrence. Two of them can be classified as unintentional 
decompressions. 
REPORT OF CASES 

Case 1.—A 58-year-old railroad engineer had had pain in the second and third divisions of 
the left fifth nerve since 1947, He had had an alcohol injection of these divisions in 1949, with 
complete relief for 18 months. In July, 1950, because of the recurrence of the pain, a differen- 
tial section of the posterior root was performed by one of us (E. K.), with resulting anes- 
thesia in the second and third divisions. It was considered desirable to retain corneal sensation 
because of the patient’s occupational hazard of foreign bodies in the eye. He was readmitted to 
the hospital in October, 1951, with typical trigeminal pain involving the first division, and he 
requested surgical section of the first division because of the severity of the pain. Accordingly, 
the old incision was reopened, and the sheath over the posterior rcot was opened back to the 
posterior fossa, including the dural fold at the petrous ridge. The intact fibers of the first divi- 
sion were not seen, and because of some bleeding at this point it was decided to abandon the 
operation and complete it at a second sitting. Much to our surprise, the patient was pain-free the 


next day and had intact sensation in the entire first divsion. He has not had any pain since. 


Comment.—This patient had had a differential section of the second and third 
divisions because of pain in these divisions, and on recurrence of the pain in the 
first division the root was completely decompressed, although this was not the 
intention of the operation. It is assumed that decompression played an important 


part in the relief of pain. This has lasted 19 months to date. 
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Case 2.—A 6(0-year-old woman had pain limited to the third division, with trigger zones at 


the angle of the mouth and inside the lower lip. It was decided to do a differential section of 


d, and motor roots intact The ganglion was 


the third division and leave the first, second, 
approached in the usual manner, and tne sheath was opened back to and including the dural 
fold, which was divided for adequate exposure of the ganglion and posterior root. The incision 
was carried from just posterior to the angle of the second and third divisions to the dural fold 
which was also divided after crushing the dural fold with a hemostat. What was thought to be 
the major portion of the third nerve and fibers of the ganglion were picked up and stripped 
toward the posterior root by means of passage of the dural hook, where they were divided at the 
point of the entrance of the posterior root into the posterior fossa. The next day, when the 
patient was examined, she was found to have intact sensation in the major portion of the third 
nerve and particularly in the areas of the previous trigger zones. She did not, however, have 
any pain when these areas were stimulated. There was spotty loss of sensation in the lower pot 
tion of the third division dermatome, but the degree of sensory loss was indeed minimal. The 
patient was advised that she would probably have to have another operation, because the nerve 
had been incompletely divided. She decided to wait until the pain recurred to have the secondary 


operation. She has remained free of pain to date, 15 months after the operation 


Comment.—While this operation was not intended to be a decompression, a 


decompression was performed. The evidence of sensation in the previously noted 


trigger zones indicates that some process other than anesthesia of the trigger zones 
brought about relief of pain. It is possible that the decompression stopped the pain, 


and for this reason the case has been included. 


Case 3.—A minister, aged 59, had pain limited to the second and third divisions and mainly 
in the nasolabial portion of the second division, with all of the characteristics of true trigeminal 
neuralgia. By this time we knew of Taarnhgj’s operation, and after frank discussion with the 
patient it was decided that a decompression would be tried. The patient, being a minister, 
dreaded anesthesia of the face and particularly losing saliva out of the anesthetized side of the 
mouth. Because of the procedure we had used in the other cases and because we did not like 
the intradural approach to the ganglion, the extradural approach was used and decompression 
was performed. The patient had spotty loss of sensation, particularly over the third division, but 
without loss of sensation in the trigger zones, and in no sense had a dermatome type of anes 


thesia. He has had no recurrence of pain since the operation 


Case 4.—A 43-year-old man was referred because of true trigeminal pain in the second 
division. Because of his age and because of his work requiring his being in open dusty areas, he 
was advised to have the decompression operation performed after all its possibilities had been 
explained to him. Accordingly, this was done, with complete relief of pain and with very 


ly disap 


scattered areas of sensory loss in the second and third divisions. These areas have large 
peared since the operation. He has had no return of pain 

Case 5.—A 77-year-old woman was referred by the Reverend Mr. C., the third patient 
on whom the decompression operation was performed. The patient had had an alcohol block of 
the first and second divisions 25 years prior, with complete relief of excruciating and severe 
trigeminal pain. When seen two weeks after the recurrence of the pain, she was unable to eat 
or drink or to talk and wrote her comments on a piece of paper. She would not allow any exam 
ination of her face, even in regard to movement, because of the fear of the pain. Her general 
condition was good, and her future life span appeared good. Accordingly, after we teld her what 
we preferred to do, we performed a decompression operation, as previously described. Agair 
there was spotty anesthesia in the second and third divisions but, according to the patient, not in 
the areas where the pain was triggered. She stated that her face felt about the same as it did 
before the pain recurred. 

Case 6.—A 68-year-old woman had had major right trigeminal neuralgia involving the second 
and third divisions for four years. She had had one period of relief for approximately six months 
following an alcoholic injection, apparently into the peripheral branches of the nerves, Thess 
injections had been so painful that when the pain returned to its full extent she did not desire 
further nerve blocks but rather asked for a surgical section of the nerve. The decompression 
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operation was explained to her, and she somewhat hesitatingly consented to have a decompression 
performed but insisted that if the pain showed the slightest indication of returning or remaining 
the nerve be divided immediately. Accordingly, using the standard approach, we exposed and 
opened the ganglia and sheath, together with the dura under the temporal lobe at the dural fold 
The dural fold was then divided over the petrous ridge, thoroughly decompressing the posterior 
root. The root could be easily followed to its entrance into the pons. After the operation the 


1 
} 


patient had complete freedom of pain, with spotty anesthesia over the mandibular division but not 


in the trigger zones around the mouth or at the nasolabial fold 


Case 7.—A 48-year-old woman had had pain in the first and second divisions of the right 


fifth nerve for 10 years. She had tried all forms of medical treatment, including vitamins in 


massive amounts. The ganglion and posterior root were decompressed in the previously described 


manner, and the patient had a gradual diminution of pain for eight days. Since then she has been 


pain-free, with no sensory loss. At no time following the decompression was the pain severe 


enough to require heavy medication or did it cause her to live in dread of subsequent pains. 


Comment.—This patient followed the pattern of a few of the patients described 
by Love and by Baker, in that the relief of pain, while present to a degree immedi 
ately after the operation, gradually diminished over a period of time, in this case 
the time being eight days. The gradual disappearance of the pain following decom 
pression excites speculation as to the mechanism in which it is accomplished and 
supports the thesis of a true organic correction of the cause, whether it be vascular, 
mechanical, or hydrodynamic. 

CasE 8.—A 63-year-old white woman was referred by Dr. Francis B. Murphy with a history 
of excruciating spasmodic pains over the entire right side of the face, with radiation toward the 
midline of the scalp of six years’ duration. The pain was initiated by any stimulus, such as eat 
ing, talking or washing the face or by the blowing of a breeze. Unsuccessful attempts had beer 
made at local nerve blocks, but other than this she had received no treatment directed toward the 
facial pain other than sedation. The history and findings were typical of major right trigeminal 
neuralgia. The patient was thin, undernourished, and dehydrated, owing to inability to take 
sufficient foods and fluids for her body needs. Because of the involvement of the entire three 
divisions of the fifth nerve, it was decided to do a decompression operation in order to preserve 
sensation in the first division. Accordingly, with use of the previously described technique, the 
dural sheath over the ganglion and the dural fold at the petrous ridge were easily divided, 
thoroughly decompressing the ganglion and posterior root. The pons could be seen through the 
dural fold opening. The patient has had no facial pain since the operation, despite many attempts 
to produce it by stimulation to the face. There was a subjective numbness in a 3 fingerbreadth 
area just ahead of the ear radiating toward the angle of the jaw, but objectively pain, tempera- 
ture, and touch sense were present, though slightly diminished in this area. Masseter function 


was unimpaired 


Comment._-This is the only case of the eight in which all three divisions of the 
fifth nerve were involved at the time of operation. The relief of pain was dramatic 
in this case. In the seventh case the relief of pain had been gradual during the eight 
days following the decompression. As a result of this gradual diminution of pain, 
it was decided to separate the overlying dural sheath of the ganglion in a very wide 
manner in the thought that perhaps mere opening of the dural sheath might delay 
decompression effects. It is not known whether or not this is a factor. 


In all the cases, decompression of the nerve root has been followed by relief of 


the pain. In five of the patients a small artery, the size of the lead of a lead pencil, 


was seen coursing over the root, parallel to the petrous ridge, but in no case was 
there any evidence of nerve root pressure. The absence of anesthesia in the trigger 
zones indicates that anesthesia in these zones is not necessary for pain relief, 
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While the physiology of the pain of trigeminal neuralgia is not understood and 
while no definite reason can be given for the relief of pain by decompression opera- 
tions in the absence of evident compressiong lesions, there may be circulatory or 
vasomotor or spinal fluid circulatory effects that are altered in such a way as to 
relieve the pain. Also, there exists the possibility that trigger fibers adhered to the 
sheath exists, although this seems very unlikely in view of the absence of anesthesia 
in the trigger zones. The gratifying results obtained so far warrant further trial, 
particularly in view of the fact that a section of the nerve can be done later, with 
little surgical trauma or risk. 

SUMMARY 

The history of the surgical treatment of trigeminal neuralgia has been discussed, 
including the decompression operation of Taarnhgj. Its physiology is unknown. 
Eight reports of cases of operations, with excellent results to date, are described. 
The decompression operation as modified by us seems indicated in the treatment 
of trigeminal neuralgia. Avulsion or destruction of the peripheral branches of the 


trigeminal nerve by surgical or chemical means ts seldom advisable. 


ADDENDUM 
Since the time of the writing of this article, one of us (D. C.) has operated on 
14 more cases, with complete relief of pain in 13 and partial relief to the point of 
acceptance in 1. One case required reoperation because of recurrence of pain in the 
first division. At the second operation, the entire ganglion sheath was widely 
opened and the posterior root more « omple tely ¢ x posed lhe patient has been pain 
free thereafter. 
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MANAGEMENT OF CHRONIC SINUS DISEASE 
CHRONIC MAXILLARY SINUSITIS 


LAWRENCE R. BOIES, M.D. 
MINNEAPOLIS 


* ACCURATE: statistics were available, they would undoubtedly reveal that 
acute or chronic maxillary sinusitis—and this should apply to infections in the 
other sinuses as well—is less frequently encountered at present by specialists in 
rhinology than it was prior to the advent of the sulfonamides and the antibiotics. 

This decrease seems to be most marked in the incidetice of maxillary sinusitis, 
in which the initial cause is purely one of infection with pyogenic organisms. It is 
part of the improved control of respiratory tract infections in general. The severe 
upper respiratory tract infections accompanying the exanthemata, particularly scarlet 
fever and measles, or the generalized purely respiratory infections complicated by 
pneumonic suppuration are now less frequently encountered. These often left a 
sinus suppuration in their wake. The ethmoids and the antra were the sinuses that 
were most frequently involved. 

This decrease is less marked in the instances of maxillary sinusitis in which an 
allergic factor is prominent in the initial causation, although early recognition of 
nasal allergy and its control, where possible, undoubtedly can prevent the changes 
in the sinus mucosa that may result from long-standing allergic rhinitis and the 
infection that may become superimposed. 

In spite of these improvements, there seem to be many patients with clinical and 
x-ray evidence of some form of sinusitis. Therefore it seems timely to take stock 
of the chronic sinus problems in a day when many acute infections are being cured 
with modern medication. 

My comments in this symposium are limited to the maxillary sinus and the 
chronic state of disease. | believe that an acute sinusitis in which infection alone 
is the causative factor should be curable in this day with adequate antibiotic therapy 
assisted with local treatment and, in some instances, with irrigation. Adequate 
antibiotic therapy consists of enough of the antibiotic for a long enough period, 
which is usually until the patient is clinically well, and, more important, an anti- 
biotic to which the causative organism is sensitive. If that is true, then it is only 


the chronic type of disease that still constitutes a problem. May I remind you that 


these comments apply to the type of disease in which infection alone is the causative 
factor 

Let us examine this word “chronic.” Dictionaries define a chronic condition 
as one of long duration, although less common meanings are given, such as a condi- 


a 

Read in the Symposium on The Management of Chronic Sinus Disease before the Section 
on Laryngology, Otology and Rhinology at the 102nd Annual Meeting of the American Medical 
Association, New York, June 2, 1953. 
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tion that is continuous, constant, severe, etc. Rhinologists would make this diagnosis 
on the basis of a microscopic study of sections of the membrane removed or from 
practical considerations would regard a chronic sinus condition as one in which 
changes have occurred in the sinus mucosa that are irreversible spontaneously, which 
if unaided surgically will persist in the form of hyperplastic change, fibrosis, or 
actual membrane necrosis. This concept would place the diagnosis of a chronic 
state on the basis of the histopathologic findings rather than on a matter of time. 


TYPES OF CHRONIC MAXILLARY SINUS  DISEASI 

Chronic disease of the maxillary sinus may be classified into the following four 
types: 

1. In the first type there is a purulent discharge from the antrum. When the 
discharge is foul-smelling and localized to the antrum, a dental infection is the usual 
cause. When the purulent discharge represents suppuration from a hyperplastic 
membrane, usually with a saprophytic overlay, the membrane changes may be 
allergic in origin and the infection is secondary or superimposed. In the former, 
the patient often complains of the odor and x-ray studies reveal a homogeneous 
density in the involved antrum. In the latter, the x-ray study may show a markedly 
thickened antrum lining. 

2. In the second type the sinus contains a markedly hyperplastic membrane in 
the form of polyps, a cyst, or cysts, or a thick rubbery membrane. A combination of 
these may be present. There is often associated a polyposis involving the ethmoids 
When bilateral, this condition is usually allergic in origin. The presence of pus 
varies, and infection is a superimposed element in cases of allergic origin. When the 
disease is unilateral it usually originates from infection. 

3. The third type presents a rather bizarre picture in which a cystic formation 
occurs from the sinus mucosa and prolapses so that a cyst hangs from the middle 
meatus and may actually be large enough to project through the choana into the 
nasopharynx. When the cyst is grasped there may be an escape of straw-colored 
fluid if it is ruptured. The stalk can be avulsed from its attachment through the 
ostium. The x-ray picture usually reveals a thin homogeneous density of the 
antrum. 

4. In the fourth type malignant disease develops in the mucosa of the antrum 
The urgent need here is for early suspicion of this possibility. Before the sinus 
walls are eroded or expanded, the symptoms and signs may be those of a chronic 


suppurative sinusitis or one in which hyperplastic change in the mucosa is the 


prominent finding. A bloody discharge, erosion of the sinus walls, external maxil 
lary swelling, and pain are late manifestations of cancer of the antrum. 

In any patient past 40 years of age with a chronic maxillary sinusitis, particu 
larly if it is unilateral and limited to an antrum, it is important to study the problem 
with x-rays and, on some occasions, with contrast media, irrigation with examination 
of the cellular content of the washings, and usually an exploration through an 


intranasal antrostomy or the Caldwell-Luc approach. 


DIAGNOSIS 
The diagnosis of a chronic state fitting the picture of one of the four types just 
described should offer little difficulty to the experienced rhinologist. The history, 
the appearance of the nasal fossa, the results of irrigation when indicated, and the 
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x-ray studies enable him to arrive at a correct diagnosis in a majority of cases. In 
some instances contrast media introduced within the sinus under scrutiny is helpful 


(Fig. 1), and occasionally the diagnosis can be made only by exploration. 


TREATMENT 
The chronic disease included in this classification invariably requires surgical 
drainage and removal of the grossly diseased membrane if a cure is to be obtained. 


There has been a lessened tendency to advise surgery since the advent of chemo 


therapy and antibiotics. I have previously stated that in cases of acute or subacute 


hig. 1.—Views of a diseased maxillary sin which an opaque contrast substance (iodized 
oil) was injected through the natural ostium as an aid to diagnosis. The first view, without 
the contrast substance, revealed a defect in the bony antral wall (indicated by the arrow). 
This was at a site on the lateral surface of the alveolar process, on which a swelling had 
occurred. The patient consulted a dentist who incised this swelling, after which there was 
purulent drainage without odor from the fistula thus created. The views made after the iodized 
oil was injected indicated two possibilities, a soft tissue mass filling about half of the antrum 
or a septum dividing the sinus into two parts. The latter was discovered on surgical explora- 
tion done through the canine fossa approach (Caldwell-Luc). This lateral walled-off portion 
of the antrum had become abscessed, and edematous mucosal swelling encroached on the medial 


compartment of this ant: 


38 





BOIES—CHRONIC MAXILLARY SINUSITIS 


sinusitis the employment of an antibiotic to which the causative organism Is sensitive 
will invariably result in a cure, although drainage in the form of irrigation through 
the natural ostium or by puncture may be needed. In cases of chronic suppuration 
antibiotic therapy combined with irrigation will often bring about definite improve 
ment to a certain point but usually will not effect a cure. When there is hyperplastic 
change in the mucosa combined with a superimposed infection, the element of infec 
tion will often subside under intensive antibiotic therapy but not to the extent of a 
cure. The purulent discharge usually increases again after the antibiotic therapy 1s 
discontinued. And, obviously, antibiotic therapy cannot be expected to cure polyps, 
cysts, or any other form of hyperplastic membrane 

Two types of surgical procedures seem to be in modern use for the relief of 
chronic disease of the antrum. Many favor the intranasal antrostomy, or “antrum 


window,” over the “radical antrum” performed according to the Caldwell-Luc tech 


La Ver tom. Druke 

Fig. 2.—(a) Cutting the anterior attachment and fracturing it upward; (b) introducing 
the Wilhelminsky trocar; (c) enlarging the window posteriorly; (d) enlarging the window 
anteriorly with the Kerrison punch; (e) smoothing off the window with the rasp; (f) wiping 
out the antrum with cotton for inspection (Redrawn from Hempstead!) 
nique, except when there is a possibility of malignancy, a foreign body i present in 
the sinus, such as a dental root, or when septa partition the sinus. These conditions 
are usually anticipated from the diagnostic work-up of the case 

The technique for intranasal antrostomy that has been widely copied is the one 
suggested by Hempstead before a meeting of this Section in 1927. He proposed a 
modification of the operation by Krause, who, in turn, had modified the Mikulicz 
operation, first described in 1886. Today, the basic maneuvers in the Hempstead 
technique remain, although there have been some modifications of minor item in 
the procedure. As originally described by him, the operation was carried out as 


fc NT WS: 


1. The first step consisted of the elevation of the inferior turbinate after cutting 


anterior attachment so as to expose the inferior meatus (Fig. 2a). In my ex erience 
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observed some instances in which it was unnecessary to cut the anterior attachment. Adequate 
exposure of the anterior half of the lateral wall of the inferior meatus may be adequate if the 
inferior turbinate is fractured upward 

2. The second step was to enter the maxillary sinus with a trocar so as to provide an 
opening (Fig. 2b). This step has been modified by those who desire to make a flap to lay 
down over the inferior margin of the window. In my opinion this is desirable. The anticipated 
size of the window is defined by an incision through the nasal mucosa of the lateral wall of 
the inferior meatus along the superior, anterior, and posterior margins, and then this flap is 
turned down, so that it lies back on the floor of the nasal fossa. The bony wall is then per- 
forated with a trocar, and enough of this wall with its attached layer of mucosa on the antral 
side is removed by the use of biting forceps to form the window (Fig. 2c and d). 

3. The next step in the technique described by Hempstead was to smooth the edges with a 
rasp (Iig. 2e). I have discarded rasps for use in any sinus surgery. I believe that thes« 
edges can be adequately smoothed with biting forceps. In my opinion there is a chance of 
unnecessary, and often considerable, trauma to soft tissue when a rasp is used. 

4. The fourth step involves wiping out secretions with a cotton pledget (Fig. 2f) and 
then inspecting the inside of the antrum. Polyps and grossly diseased membrane are removed 
by use of an assortment of angled curettes and some cupped forceps. 

5. The final step involves packing if it is to be used. If there is a mucosal flap to lay 
over the inferior margin of the window, some form of packing is necessary to keep this in 


osition. Petrolatum gauze is adequate. In instances in which this flap has proved inadequate 
| | ] 1 


and packing against this flap does not have to be considered or if the tongue of the flap will 
be kept in the desired position, | prefer to use a balloon, made from a finger cot or similar 
tissue, that can be inflated for even pressure with the minimum trauma one obtains from its 


presence in the sinus or on its removal two or three days late 


Lhe after-care is simple and involves the use of dry suction as it seems indicated. 

Some aspects of the Caldwell-Luc approach should also be considered. There is 
probably unanimous agreement on the point that it does give better visualization of 
the interior of the sinus, and that there are certain situations in which this operation 
is definitely indicated over an intranasal procedure. I have referred to these 
previously. 

In a patient with an edentulous upper jaw of the side being operated on, I favor 
the Caldwell-Luc approach. Except for this sensory disturbance produced in the 
facial wall, I believe that | can carry out the remainder of the operation—removal 
of the grossly diseased membrane and the making of the nasoantral window—with 
less trauma and more efficiency than with the operation of intranasal antrostomy. 

While in residency training, | was taught to make the nasoantral window in the 
Caldwell-Luc procedure with practically no nasal instrumentation. This can be done 
in the following way: After the diseased membrane has been removed, a small gouge 
is used to define the limits of the thin bony plate to be removed from the lateral wall 
of the inferior meatus (Fig. 3a). The gouge is tapped lightly along the outline of 
the bone to be removed so that it cuts through the light plate of bone. This plate 
that has been defined is then removed, exposing the nasal mucosa covering that side. 
\ thin-bladed knife, such as a cataract knife, then cuts through the mucosa along 
the superior margin of this flap and its anterior and posterior margins. This flap 
is then turned inward to cover the inferior margin of the window (Fig. 3b and c) 
The small irregularities left by the gouge cuts can be further smoothed off in the 


bone with a small back-biting forceps. In this illustration, in order to emphasize a 


point, the mucosal margin that defines the window and the flap has been purposely 
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drawn longer than is actually the case. It has been my observation that if there is 
a mucosal edge protruding beyond the cut edge of bone, the covering of this bone 
with epithelium progresses more rapidly and effectively than it would do otherwise 
The flap of mucosa (of the length shown in this illustration) is not going to adhere 
to the underlying bone over which it is turned down if there is a layer of respiratory 
mucosa underneath it. In many instances this part of the sinus mucosa will not 
have been removed. However, a fairly long flap is easy to keep in the desired 
position by packing, but all that is really needed is an edge to adhere over the bony 
edge of the lower margin of the window 

There was a day when one heard argument about the necessity of complete 


removal of the lining of the maxillary sinus. The good clinical results reported by 


wb Nn. 
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Fig. 3.—(a) A small gouge is tap] lightly along outline fo ie bone to be removed 
so that it cuts through this light plate of bon is plate thi as been defined is then 
removed, exposing the nasal mucosa covering sid \ thin-bladed knife, such as a cataract 
knife, is then used to cut through the mucosa along the superior margin of this flap and the 
interior and posterior margins. (c) This flap is then turned inward to cover the inferior mat 
gin of this window. The smal! irregularities left by the gouge cuts can be further smoothee 
off in the bone with a small back-biting force] n tl llustration, in order to emphasize 
a point, the mucosal margin that defines the window he flap has been purposely drawn 
longer than is actually the case. If there is a mucosai edge protruding beyond the cut edge of 
bone, it has been my observation that the covering his bone with epithelium progresses 
more rapidly and effectively than it would do otherwise. (Boies 


the proponents of intranasal surgery for chronic maxillary sinusitis would support 
the idea that a complete removal is unnecessary because of the very fact that it would 
be impossible through an antrum window. My own observations of end-results in 
removing only grossly diseased membrane, such as polyps, cysts, and areas of 
marked edema or necrosis, when the operation on the sinus has been done through 
the Caldwell-Luc approach, convinces me that complete removal is unnecessary. It 
is known that respiratory mucosa has tremendous power for growth, and it ha 
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always seemed to me that the reparative powers of this tissue plus the lessened period 
of time for healing if some healthy tissue remains are arguments that grossly healthy 
lining should be left undisturbed. Those who assert that a microscopic examination 
of grossly healthy lining will show evidence of inflammation and that this is impor 
tant as a potential focus for systemic disease will not agree. The natural reparative 
powers favor healing in this type of tissue, and the possibilities of this are even 
greater today with modern supportive antibiotic therapy 

When there is a dental fistula to deal with, generally it will close when the infec- 
tion above is eliminated. I usually curette the lumen of the fistula gently to remove 
granulation tissue and ingrown epithelium at the time of the operation. A large 
fistula may need a flap of palatal mucosa lined with periosteum swung over to cover 
the opening 

It is probably agreed by all that local anesthesia is desirable for surgery on the 
maxillary sinus except in cases in which there is a malignant neoplasm. This anes 
thesia must be adequate, which usually means the use of a second-division block in 
addition to the local application of cocaine and epinephrine to the inferior meatus, 
the area of the sphenopalatine for:men, and the nasociliary nerve anteriorly. When 
an antrum window 1s being made an injection of procaine hydrochloride is preferable 
into the anterior end of the inferior turbinate. Of course, the soft tissue of the canine 
fossa is also injected when the Caldwell-Luc procedure is to be done. 

The window can be large without too much aggression anteriorly, posteriorly, or 
on its other borders. Hilding has shown that it will stay open if one can get 
epithelium to grow over the bony margins, regardless of where the window is made 

Complications of either surgical procedure are uncommon. I have not had any 
in my personal series but once cared for a colleague’s patient in his absence, in which 
case troublesome bleeding from the posterior margin of the window apparently 
occurred from a branch of the sphenopalatine artery. It was controlled by packing. 
However, there are reports in the literature of the necessity for external carotid 


ligation after the too ambitious making of an antrum window. 


END-RESULTS 

My personal experience with the surgical treatment of chronic suppuration con- 
fined to a maxillary sinus has been limited in the last decade. It covers 32 cases, 
all in adults, a majority of which were of dental origin. Eleven of these patients 
had antrum windows and 21 the Caldwell-Luc operation. All were followed until 
clinically well and their condition considered to be cured, with adequate permanent 
windows. I am convinced therefore that chronic suppuration confined to the maxil- 
lary sinus is curable. 

The picture is different in a case of hyperplastic sinusitis in which other sinuses 
are involved and the disease is localized to the antrum. In most cases of hyperplastic 
sinusitis there is an initial basic allergic factor, and the ethmoid and maxillary 
sinuses become markedly involved in time as do to a less extent the sphenoid and 
frontal sinuses. Unless the allergic factor can be controlled, there is little chance 


of permanent cure. Though the same principles of treatment apply to the maxillary 


sinus, whether it is part of a chronic pansinusitis or an isolated chronic disease in 
an antrum, the sinus mucosa that regenerates, either partially or completely, is still 
going to react to allergic factors. However, most patients with chronic hyperplastic 
sinusitis with allergic factors that cannot be completely controlled are kept com- 
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fortable with therapy consisting of a combination of the surgical removal of the 
diseased tissue, in which spontaneous healing is improbable, and a serious attempt 


to control the allergic factor with modern methods. 


SUMMARY 

The total incidence of sinusitis has apparently been reduced since the advent of 
the sulfonamides and antibiotics. 

Progress in the control of allergic disease as it affects the nasal respiratory 
mucosa 1s another factor in the reduced incidence of sinusitis. 

Most patients with chronic maxillary sinusitis in whom the disease is localized 
to that sinus can be cured by creating an adequate antrum window and removing 
the grossly diseased tissue from the antrum. Some require an approach through 
the canine fossa (Caldwell-Luc technique), particularly if there is any possibility of 
malignancy, a foreign body in the sinus, such as a tooth, or the presence of a septum 
In patients who are edentulous in the upper jaw of the side involved, the canine 
fossa approach, removal of the diseased membrane, and creation of the window from 


the sinus side without instrumentation through the naris can be accomplished with 


practically no more reaction and sensory disturbance than that obtained when an 


adequate intranasal antrostomy is performed 
The same indications for surgical treatment apply to the maxillary sinus, whether 
the involvement is part of a chronic pansinusitis or an isolated chronic disease in the 


antrum, although a cure is less certain when the disease is not limited to the antrum 


ABSTRACT OF DISCUSSION 


Dr. Frep Z. Havens, Rochester, Minn I cannot speak with any authority about this 
type of sinus disease, because in my specialty I am concerned with the sinuses only when 
malignant disease is present. I gather from this discussion that there are occasions in which 
ene cannot be sure of free drainage from the sinuses, and I wonder whether autogenous vaccine 
might be used advantageously in such cases. I have hi msiderable experience in the uss 
the 


of autogenous vaccine for the treatment of indolent infections of parotid gland and have 


found that such treatment brings very definite improvement in a majority of cases. In the 
case of indolent infection of the parotid gland, there is a situation in whi is virtually 
impossible to establish free drainag« 

Dr. Gorpon F. Harkness, Davenport, lowa: Mr. Chairman, I want to direct my question 
to Dr. Boies. In the antrum, normal physiology demands the maintenance of the ciliary tract 


and aeration. From the standpoint of the acute, subacute, and chronic antral sinusitis, the 


effect of antibiotic treatment becames less effective in the order named. Let us consid 
subacute antrum with a thickened lining membrane, How can I best treat the patient, 
the economic factor as to hospital expense 

I have found a rather free use of the antrum window, not the classical antrum operation 
of Hempstead, by making a large enough window to maintain aeration; this is done as an 
office operation, with no hospital expense to the patient. I was surprised at the number of 
patients in whom I could not tell whether this membrane was reversible. It was even difficult 


vas later x-rayed and did not seem to 


to determine in those patients in whom the membrane 
go back to the same thinness of the normal membrane. But at least the aeration in the maxillary 
tract was maintained, and those patients were comfortable and didn’t require anything more 
Have you a formula for telling me clinically when a membrane is reversible 

Dr. LierLe: Dr. Boies, will you answer Dr. Harkness’ question, and then will you answer 
one or two for me 

I want to know if you used antibiotics and locally injected them in the sinus in subacute 
or chronic cases Do you agree with some of the English authorities who say that the antrum 
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window doesn’t give very good results? They feel that they can accomplish the same thing 


by frequent irrigation and that then, if necessary, an operation should be done if one doesn't 


succeed. I should like to have you answer those in a package, please 

Dr. LAwreENCE Bort I define chronic sinusitis as one in which change has occurred in 
the mucosa, is irreversible spontaneously, and will not return to normal by natural methods. 
Usually, medical treatment is of little value in this situation. I don’t know how you are going 
to be able to tell except through continuous observation in patients in whom that change has 
taken place. I believe that it is a slowly developing process. What Dr. Harkness refers to as 
an antrum window, I hesitate to call a window. One of the instrument companies makes a sort 
of auger with which to drill a hole under the inferior turbinate. A former associate of mine 
used this instrument a great deal. He would irrigate through this opening, which usually 
remained patent for a couple of weeks. That is not the kind of antrum window that I am 
talking about 

Dr. HARKNESS: My opening is a real window 

Dr. Bor For the treatment of chronic maxillary sinus disease as I have defined it, the 
most important thing is to make the window large enough and get the mucosa to go over the 
edges. Hilding has shown that as long as you get mucosa to grow over the margin of the 
window, the opening will be permanent, and it doesn’t matter whether you make it low or 
high. It permanently ventilates and drains that sinus. | don’t believe that there is any hard 
and fast rule with which to treat subacute sinusitis. Some patients respond to relatively simple 
means 

Several investigators have found in well-controlled studies that there is no proof that local 
antibiotic therapy has changed the picture very much. I can see no reason why it should in 
the chronic state as | have defined it. However, I often instill a solution of penicillin into an 
antrum after I have irrigated it by the method I prefer (the use of the natural ostium), and 
I have felt that it has some value 

I didn’t know that the English were against antrum windows. I know that there are some 
American rhinologists who are. Dr. Hampstead, in his second report published in 1939, gath- 
ered over 1,900 cases in which intranasal antrostomy had been performed and reported 97% 
good results 

I see Dr. Haven sitting over there Maybe he would like to express an opinion, since this 
operation is a common procedure at the Mayo Clinic 

Dr. ABRAHAM GOLDNER, Flushing, N. \ Do you do the sphenoid and ethmoid at the 
same time as the antrum, or would you postpone either one or the other 

Would you operate on patients who show only a cloudy antrum or cloudy sinuses radio- 
logically and only occasional episodes of brief purulent exudate: 

Do you believe that the ENT specialist should do his own allergic testing and treatment? 

Dr. Bores: If I had an antrum with a thickened membrane, but I had no symptoms, I don’t 
believe that I would want an antrum window performed on me just because of that single 
finding. I usually observe such patients and study them with contrast media. If evidence of 
a chronic process develops, the indications for surgical therapy should depend pretty much on 
what is at stake 

The matter of focal infection has undergone some change in opinion. These days, it seems 
that the internists whom I have contact with are not nearly as concerned about focal infection 
as they used to be. In a symposium this morning that was televised, it developed that the 
allergist participating in the discussion believes that it is very important in asthma that hyper- 
plastic sinus linings be cleaned out 

I sew my wound tightly in the canine fossa and rarely have a fistula, Drainage should be 
by way of the window in the inferior meatus 

As to the matter of the rhinologist doing his own allergy work-up, I am in favor of that 
I do not personally do this work, but I have two associates who are enthusiastic about it, 
and I am sure that they get better results and give their patient better service than the patient 
would receive from more or less routine allergic treatment wihout consideration of the condition 
of the nasal space in the matter of polyps, sinusitis, etc 

Dr. Oscar Ropin, Westfield, Mass I have received the impression from the speakers 


that chronic sinusitis is generally found among the adults. I have observed a number of cases 
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among children between 10 and 15 years old, noses packed full of polyps and x-rays showing 
lefinite irreversible changes in the antrum with diseased tissues. This is an important factor 
in the health of children, and I should like to ask Dr. Boies what form of operation he would 


do in any of these children who have nasal polyposis 


Dr. BorEs: I was brought up to do surgery on these cases in my early contacts with this 
problem, but I have become more and more conservative. I certainly would not do a Caldwell 
Luc on a young child or on one in the adolescent age group, if I could avoid it. I would make 


an antrum window. These patients present real problems. My experience with them has not 


been a happy one. I attempt to keep them comfortable and hope that growth and the possibil 


ities of allergic management will improve the situation 
Most of these children with extensive polyposis have ethmoid involvement as_ well 


not believe that a child should be submitted to radical sinus surgery. 
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MANAGEMENT OF CHRONIC ETHMOIDITIS AND SPHENOIDITIS 


FRED W. DIXON, M.D. 
CLEVELAND 


Hk SUCCESSFUL treatment of chronic ethmoiditis and sphenoiditis is based 
on a careful personal history and a consideration of any anatomical abnormality 
and pathological changes which are present. The correction of these faults will vary 
and must be tailored to the individual patient and’ his problems. The treatment, 


whether medical or surgical, or a combination of the two, will depend upon the 


examination. 

The recorded history of each patient and his environment, while time consuming, 
is as essential as his physical examination. It should include the duration of the 
infection, its severity, the intervals of freedom, the character of the discharge, the 
patient’s age and resistance, and the stress under which he lives. Consideration 
should be given to the type of employment, environment, use of tobacco and alcohol, 
diet, and allergic history. The evaluation and correction of these factors in the 
knowledge of general medicine as related to the obese, the anemic, the hypertensive, 
and the endocrine imbalanced will be essential in the approach to the treatment. 

After one has corrected the causes which might contribute to the chronicity of 
the disease, the next step will be an examination to determine the pathologic changes 
which have taken place. In an effort to restore these tissues to as nearly normal as 
possible, medical or surgi al treatment, or a combination of these, may be necessary 
Ventilation and drainage are essential. In the more conservative medical treatment, 
I have found it helpful to shrink the nasal mucosa twice a week in the office. I remove 
any discharge with spot suction. Penicillin (300,000 units) is given if the discharge 
is purulent or if the history indicates that it followed an attack of sinusitis. At home 
the patient is requested to instill into each nostril 5 drops of a 2% ephedrine in 
saline, with the head upside down, while snuffing the nose to produce a displacement 
of the air and secretion in the sinuses. If the mucous membrane is pale and indolent, 
it can be irritated by loosely made cotton tampons impregnated with ephedrine 
placed about the ostia of the sinuses. | believe that this is warranted, knowing the 
speedy recovery of the injured cilia. If only one or two polyps are found, they can 
be removed in the office without disturbing the turbinates. If this treatment is not 
effective in a few treatments, cultures should be taken to determine the sensitivity 
of the organisms to the antibiotics. This constitutes the medical care and is usually 
sufficient. 

The surgical treatment is reserved for those patients in whom the pathology 
present necessitates a more radical approach. The enlarged anterior tip cell or a 
deflected septum may nullify medical efforts and should be corrected. If the nose 
is filled with polyps, they should be thoroughly removed. I should like to emphasize 


the word “thoroughly,” for it implies the use of the suction, swab, probe, and 
surgical instruments. The careful cleansing of the ethmoid and orbital plates, the 


: . 
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inspection of the sphenoid mucosa, and the gentle probing of the frontal ostium are 
a must if the results are to be satisfactory. Eliminating allergic causes when they are 
present is helpful, but they are not a barrier to operation when they cannot be 
determined. I prefer to do this operation intranasally, but I have no objection t 
the external approach. The key is thoroughness. 

My preference for the intranasal approach is that it is safe. In 30 years in which 
several hundred of these operations have been performed, there have been no serious 
complications. It gives ventilation and drainage. There is no external scar or 
deformity. The frontal ostium does not close. There is no crusting, the mucosa 
is moist, the cilia return, and the patient is satisfied. 

There will be a recurrence of polyps in some patients. No patient should be 
termed cured until 5 or, better, 10 years have elapsed. In my own series of 150 
patients, 75% have remained cured for an average of nine years. Twenty-five per 
cent have required removal in the office for recurrence. After the postoperative 


care has been completed, the patients are asked to return to the office once a year 


for observation. 
Chronic sinusitis, in most inscances, can be cured if proper management is giver 


and the patient is cooperative. Patients with difficult sinusitis can at least be made 


comfortable. 


1027 Rose Building (15) 


ABSTRACT DISCUSSION 


Dr. H. V. Weaver, Canton, Ohio should like to ask what effects antibioti 
resistance of the patient to future infections and if vaccines have been used and found 

Dr. Fred W. Dixon I do not believe that antibiotics greatly affect the resistan 
patient, but rather that the bacteria which survive become more virulent and, being re 
handicap the patient in his fight against future infections 

I believe that vaccines are helpful. The objection to their use is their cost 
the antibic in both 


and by the 


time they can be prepared, the patient will have recovered. I depend on 
acute and chronic infections. With the cooperation of the patient, surgery i 
Dr. DEAN M. LieERLE, Iowa City How often do you have the patients come 
Dr. Dixon: I belive that the after-treatment, Dr. Lierle, is just as important as 


exenteration. I keep the patient in the hospital one day. Usually they returt 


to the ofthe 
times in the first 10 days, then once a week fi tw eel after that. once a mont 


the end of three months the results are satisfact he patients are asked to returt 


months and after that at yearly intervals. Penicillin is given postoperatively if. the 
purulent 
If polyps of any size are ob 1, the are removed in the 


othe 


their attachment are removed healthy mu membrane 1s 


secure a smooth healthy surface g th hi d plate, your patient 
thmoi | never cross 


I have not had the patient ain of dryn ing Che « 
the midline; they may go up and i originate from tl e1 and drait 


to the center. If you secure at 


( 
some of the prestige to which it is entitled 


olved, I usually do 
the intranasal ethmoidectomy and sp " t f the symptons disappear and the 
f ] 


patient is comfortable, I defer operation on the maxillary sinus, for frequer 


In cases in which the ethmoid 


vith ventilation 


and drainage, further surgery is unnec« 
I should like to reemphasize Dr. Boies’ nar} t] losure of the inci 


fossa. I leave the sutures in for one weel man an you will secure primary union 


preoper itivel 


I quite agree with those who would 
However, in many patients this is not pc 
whom the allergen is not found. Frequet 
will subside postoperatively 





MANAGEMENT OF CHRONIC FRONTAL SINUSITIS 


LEWIS F. MORRISON, M.D. 
SAN FRANCISCO 


Hly OUTSTANDING beneficial results of antimicrobial therapy have pro- 

duced a degree of complacency, enjoyed by both the patient and the medical 
adviser, which is disarming. This is particularly true in the management of chronic 
frontal sinusitis. The marked reduction in mortality rate due to the control of the 
infection and the resulting serious complications has diverted attention from the 
potentialities of the condition and the necessity for active treatment. The intelligent 
use of the chemotherapeutic and antibiotic agents can eliminate the initial acute 
infection. A phy siologically correct nose is essential for normal function. Therefore, 
such corrective measures as are indicated should be instituted as soon as possible 
in order to prevent reinfection. 

Antimicrobial therapy has modified the typical picture of chronic frontal sinus- 
itis. It is gratifying to know that in most instances extension can be stopped even 
though all the infection cannot be eradicated. An available adequate blood supply 
is essential to transport the therapeutic agents. This readily explains why this form 
of therapy is able to assist the natural defense mechanisms in walling off the infec- 
tion. The absence of blood vessels in areas of necrosis limits the action of these 
agents to the periphery where the blood supply is adequate. Surgery is essential 
for the removal of retained pus. This affords drainage of the area and a reduction 
of pressure, so that a new blood supply plus the antimicrobial can invade the area, 
eliminate the infection, and promote repair. 

The injudicious use of the antimicrobials has resulted in strains of organisms 
that are highly resistant to their action. It is suggested that some thought be given 
to the hazards associated with the abuse of these drugs. It is important that one 
remember some of the fundamentals of infection; for example, that the relationship 


between resistance of the host and virulence of the invader still exists. 


DEFINITION 


An acute frontal sinusitis that has not cleared by the end of 30 days of therapy 


should be classified as chronic. Chronic frontal sinusitis seldom occurs as a single 


entity. It is usually only one part of the pathology that is present in the ethmoid 
sinuses and maxillary sinus on the same side. The condition may be unilateral or 
ciiiiianene 

From the Subdepartment of Otorhinolaryngology, University of California School of 
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bilateral. The instances in which it does occur as a single entity are usually those 
in which it results from trauma (fractures, penetrating wounds, etc.) confined to 
the frontal bone. 

DIAGNOSIS 


The subjective symptomatology and to some extent the objective findings of 
chronic frontal sinusitis, including x-rays, are many. The manifestations vary from 
a completely asymptomatic condition to the violent, severe and excruciating head 


aches characteristic of typical frontal sinusitis. The following outline will direct 


attention to some of the less dramatic manifestations. 


A. An acute exacerbation which, due to response to both antimicrobial therapy and topical 
treatment, has become quiescent. The condition is temporarily asymptomatic and offers little in 
the way of either subjective or objective findings. Under these conditions one may have a 
feeling of security that is entirely false. Sooner or later the condition will flare into an 
acute phase. 

B. Chronic frontal sinusitis that is entirely symptomless. Its presence is diagnosed acciden 
tally by transillumination and/or x-rays. In this instance it is usually only a part of the picture 
Examination of the nose and sinuses usually shows chronic mucous membrane changes. The 
complaint presented hy the patient may be nothing more than that of chronic postnasal discharge 

C. Chronic frontal sinusitis that is characterized by infrequent exacerbations that occur only 
in association with acute inflammatory conditions. The anatomy and physiology of the nose may 
be only borderline 

D. A low-grade infectious condition of the frontal sinus which is symptomless except for 
the presence of a chronic purulent discharge. There is frequently some degree of crusting on 
the anterior and lower portions of the middle turbinate. It is usually associated with a low 
grade chronic ethmoiditis. There are few, if any, acute exacerbations. 

FE. Underlying pathology that is chronic. There are repeated acute exacerbations associated 
with each upper respiratory infection or allergic manifestation. The anatomy and physiology 
of the nose is poor. It is not uncommon during the acute exacerbation to see small polyps in the 
middle meatus on the involved side. Drainage may be seriously impaired by a deviated nasal 


septum or the presence of a large concha bullosa 


NONSURGICAI TREATMENT 
A. Local measures: 
1. Inhalants (amphetamine, etc.). 
2. Sprays, consisting of shrinking agents and so-called antiseptic or antimicrobial agent 
3. Drops, mainly shrinking agents (ephedrine, pseudoephedrine, phenylephrine [Neo-Syneph 
rine], hydrochloride, privine, etc.) 

4. Topical applications of shrinking agents. These agents are usually preceded or mixed with 
some local anesthetic solution. After the resulting shrinkage of the tissues, the nose mucous 
membrane is subjected to contact medications in the form of packs, pledgets or cotton wound 
applicators which have been saturated with a silver vitellin preparation (Argyrol), colloidal silver 
iodide (Neo-Silvol), er some other of the silver proteinate compounds, some one of the dye 
stuffs such as acriflavine, proflavine or nitromersol (Metaphen), or some one of the mildly 
irritating hydroscopic agents or combinations whose action depends fundamentally on the content 
of glycerin or ethyl aminoacetate. The main idea of this form of therapy is to deplete and shrink 
a swollen, congested mucous membrane. It is designed that this form of therapy will afford an 
opportunity for drainage for any incarcerated material and, during the decongested period, offer 
opportunities for ventilation of the sinus. The action is usually immediate and rapid. Unfor 
tunately, the period of decongestion is often followed by a phase of secondary reaction during 
which the congestion may be equal to, if not greater than, the original condition. The earlier 
rhinologists often used epinephrine solution to accomplish the shrinkage factor. The response 
was immediate and often persisted for several hours. However, the reaction to this type of 


stimulation was extremely severe. Modern rhinologists do not use epinephrine for this purpose. 
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Aerosol application of one of the antimicrobials. In general, this form of therapy has not 
produced satisfactory results. In a number of instances it has definitely resulted in unpleasant 
and distressing sequelae in the form of local tissue sensitization. Even the rationale of this 
form of therapy is open to criticism. Even though the incidence of sensitivity is not high, the 
opportunity for the production of unpleasant sequelae might be permissible if there was any 
assurance that the bacteriostatic or bacteriocidal factors could produce the intended results. 
A brief review of the normal nose brings out the fact that it is lined with ciliated columnar 
epithelium, This tissue is covered with a blanket of mucus. The normal action of the cilia causes 
the entire nose mucous membrane, with the exception of a small portion in the anterior nares, 
to be completely covered with a new blanket of mucus at least once each 20 minutes. This 
blanket of mucus has a prime function of entrapping particulate matter and is almost impervious 
to aqueous solutions. The mucous blanket will absorb the solution but does not permit its trans 
mission to the underlying mucous membrane | fore, i lrug is to produce results it must 
do so during the time it is present—namely, 

The earlier investigators wer gnizi t wet f the mucous blanket. That 
is the reason that sever: f tl ised, particularly silver proteinate compounds, 
were applied in the form of cott ( ledg r packs he initial response was an out 
pouring of secretion and depletior h ous gla “gh this did wash away a certain 
amount of the chemical compound, an excess wa his afforded the clasmatocytes, o1 
tissue macrophages, ¢ ypportunity to engulf tl are ily roveinate molecules and deposit 
them within the ti ucous membrane 

6. Cocaine solution, ’ hysiologic and psychologic ; 1 of is drug is excellent. It 
affords shrinkage of a conge | ( nembrane, anes la ( he hypersensitive areas, and 
the production of a feeling of well-being iortunately, 1 | insidious in its facilities 
for producing addiction. Under no circumstance hould ye prescribed in any concen- 
tration as nose drops, nasal spray or powder, commonly re d to as “snuff,” for self-adminis 
tration by a patient. There should be no exception to thi 

B. General measures 

1. The peroral administration of shrinking agents (viz., ephedrine and combinations of 
ephedrine with barbitals, pseudoephedrine, phenylephrine, phenylpropanolamine [Propadrine], 
etc.). Frequently, these drugs are supplemented with one of the numerous antihistamine drugs. 
The peroral administration of shrinking agen as many advantages and only one disadvantage. 
One advantage is that it is carried by way low tream and therefore permitted to act 
on all of the mucous membrane. This afford portunity shrinkage in areas that could not 
be approached by sprays, drops or actual ical applications he one disadvantage is the 
apparent slowness the ponse. When thes I g ag ' applied locally, either as 


prays ¢ ypical applicati« ( legi f result Imost immediate and, although 


the duration is usually shorter than when they are given perorally, the satisfaction obtained by 


the patient acquiring an immediate airway is both definite and pleasing. When they are adminis 
tered perorally, the response of the tissu gradual and y not become maximal for at least 
one hour. This gradual decongestion cart with it ne satisfaction associated with the 
immediate results obtained from the vd lot uncommon to have the patient state 
that although he feels better he was about to e \\ WhovV he peroral administration of the 
drug has the additional advantage of acting r a long 1 and carrying with it little, if 


any, secondary reaction phase 


2. Antimicrobials. If the use of any of the chemotherapeutic or antibiotic agents is deemed 
advisable, it is imperative that the dosage be sufficiently high to maintain the blood level at an 
effective titer. This therapy should be continued for a period of not less than seven days, in spite 
of the fact that the patient may appear to be symptom-free at the end of three or four days. 
Naturally, the therapy should not be arbitrarily stopped at the end of seven days if the symptoms 
persist. Whenever possible, cultures of the nasal discharge should be obtained and the sensitivity 
of the organisms to the various agents be determined. Then the most effective agent can be 
employed without undue delay. This is particularly important in view of the fact that the present 
bacterial flora, especially in the metropolitan areas, contains a high percent of organisms that 


are penicillin resistent 
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3. During the acute phases of the exacerbation, excruciating frontal pain is the most common 
complaint. The local application of either heat or cold may afford considerable relief. In addition, 
the liberal administration of the salicylates or mixtures of salicylates and codeine is usually 
sufficient to control the severe pain. However, tl are instances in which the pain is so severe 


or the patient’s pain threshold is so low that morphine or its derivatives is essential 


SURGICAL TREATMENT 


If the above mentioned nonsurgical local and general measures do not produce a 
subsidence of the acute condition, it is imperative that a more direct means of 
approach be employed. These mechanical measures are directed toward obtaining 
drainage and improving ventilation. The infracture or, at times, the removal of the 
anterior end of the middle turbinate may afford adequate drainag: 

Irrigation or attempts at irrigation of the frontal sinus by way of the nasofrontal 
duct is enjoying revived interest in certain areas. The anatomy of the area is such 
that even the competent enthusiast admits a 30% defeat in attempting to irrigate 
a frontal sinus. The recent advocates of this procedure maintain that when properly 
carried out it does not produce sufficient trauma to the ostium or duct to result in 
increased congestion of the tissues. If asked for an expression of opinion, the 
contrary-minded group would respond in more than a mere whisper 

l'rephine of the anterior or inferior wall of the frontal sinus to relieve pressure 
during the acute phase is an accepted procedure. If, as is seldom the case, this is 


the initial attack of frontal sinusitis, further surgery may not be necessary. It is of 


vital importance, however, that such anatomical anomalies or deviations as may be 


contributory to impaired drainage be corrected. This entails straightening of a 
markedly thickened or deviated nasal septum, elimination of a concha bullosa, and, 
particularly, elimination of infection in the adjacent sinuses. Such a program fre 
quently impresses the patient as being somewhat formidable. However, it is a small 
price to pay in either time, money or temporary inconvenience for insurance against 
further frontal sinus exacerbations and the probability of radical frontal sinus 
surgery. On the other hand, if the present acute exacerbation is merely the last 
one of the series, it is essential that the program include elimination of the chronic 
frontal sinus pathology by some one of the accepted surgical procedures 

Surgery for this type of uncomplicated chronic frontal sinusitis does not entail 
obliteration of the frontal sinus. Since this is not the objective, success depends on 
maintaining normal physiological function of the nasofrontal duct. It is only by 
this means that one can avoid recurrences. The surgical measures proposed to 
accomplish this are too numerous to mention in detail. They all have certain 
objectives in common. These are, first, and most important, to establish permanent 
drainage of the frontal sinus by way of the nasofrontal duct and, second, to obtain 
this with a minimal amount of scarring and external deformity. The intranasal 
approach has produced a high percent of failure and has been discarded in most 
centers. The failure to maintain drainage by this method is a direct result of post 
operative cicatricial stenosis of the nasofrontal duct. The frontal sinus rasp has 
retained fame as a museum piece but is no longer an acceptable member amongst 
the group of essential sinus surgery instruments 

The modern methods for external approach are more or less standardized and 
produce satisfactory cosmetic results. The handling of the nasofrontal duct area 


so as to obtain permanent drainage is not so well standardized. The majority of 
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procedures in use entail exenteration of at least the anterior ethmoidal cells. This is 
done primarily to obtain sufficient space so that the resulting enlarged nasofrontal 
duct will not be occluded by scar tissue. Various prosthetic appliances, the gold 
tube of Ingals,’ tantalum foil of Goodale,? and an acrylic tube of Erich and New,’ 
are offered as indwelling devices to encourage epithelization of the tract, dis- 
courage scar formation, and assure drainage facilities. 

The procedures designed to leave the nasofrontal duct intact have not resulted 
in sufficient success to warrant their universal acceptance. The method first 
described by Sawall* in 1935 and used extensively, with but few modifications, by 
soyden ° has produced a large series of symptom-free patients. This procedure 
entails the use of a mucoperiosteal flap to ensure a permanent opening into the 
operated frontal sinus. 

COMPLICATIONS 

The literature dealing with the complications of chronic frontal sinusitis 1s 
voluminous. In the preantimicrobial period, orbital abscess and erosion of the 
external bony table with the production of a puffy tumor, first described so classi- 
cally by Percival Potts in 1760, are among the lesser complications. Meningitis, 
following an osteothrombophlebitic process and osteomyelitis of the frontal bone, 
was not uncommon. They were accompanied by an extremely high mortality rate. 
Septicemia, thromboses of the saggital and cavernous sinuses, and intracranial 
abscesses all received prominent places. No progress was made until McKenzie,® 
Furstenberg,’ and Mosher and Judd * demonstrated that extension of the infection 
could be controlled. This surgery was extremely radical and required the removal 
of a wide margin of macroscopically uninvolved bone surrounding the involved 
areas. The advent of first the chemotherapeutic agents and later the antibiotic 


agents was accompanied by a diminution in the types and severity of complications. 
The ability of these antimicrobials to diminish or eliminate the spread of infection, 
even after it had passed through the boundaries of the frontal sinus mucous mem- 
brane, has resulted in a markedly diminished mortality. They have permitted 


surgical intervention to be carried out on a conservative scale. The more con- 


servative surgery, plus the opportunity for primary closures, has minimized much 


of the deformity that formerly accompanied radical surgery of the frontal bone. 


CONCLUSIONS 

1. Chronic frontal sinusitis is always preceded by at least one bout of acute 
frontal sinusitis. The prevention of the chronic state demands adequate care of 
the initial acute phase and elimination of the conditions that favored its inception. 

2. Chronic frontal sinusitis seldom occurs as a single entity. It is almost always 
accompanied by pathology in the adjacent ethmoid and maxillary sinuses. 

3. Chronic frontal sinusitis may be entirely asymptomatic. The intelligeat use 
of the antimicrobials has produced outstanding beneficial results, both as to the 
control of the acute condition and the serious complications. Unfortunately, these 
excellent results have produced a degree of complacency which is disarming and 
often untenable. 

4. The diminution of acute symptoms and the regressions of visible pathology 
brought about by antimicrobial therapy may produce a false sense of security. This 
is particularly true when dealing with osteomyelitis of the frontal bone. 
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5. It is a well recognized fact that the antimicrobials are no substitute for 


surgical drainage of retained pus. The frontal sinus and its complications are no 


exception to this rule. 
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TRAUMA TO THE FRONTAL SINUSES 


Initial and Subsequent Care 


WALTER P. WORK, M.D 
SAN FRANCISCO 


ht JUNE, 1949, at Atlantic City, N. J., eight cases of injuries to the skull 


involving the frontal sinuses were presented before this Section.’ At that time 


it was concluded that serious complications could be reduced provided the frac- 
tured frontal and ethmoidal sinuses were completely eliminated surgically as a 
potential source of infection. It was further stated that at least six months should 
intervene between the sinus surgery and final cosmetic repair. 

Patients with skull injuries are usually treated by neurosurgeons who have an 
outstanding record in this field. As otorhinolaryngologists, we are in a position 
to recommend and carry out treatment of associated injuries of the paranasal 
sinuses. This fact applies not only to the initial débridement, when performed, but 
also later surgical treatment, which is so often necessary. 

Since that report in 1949, twelve additional cases with skull injuries involving 
the frontal and ethmoidal sinuses have been treated, and it is the purpose of this 
paper to present .n analysis of these cases. It is believed that this analysis will help 
not only to clarify and outline definitive surgical treatment of the injured sinuses 


but also to determine the optimum time for this treatment 


TYPES OF TRAUMA 
An analysis of these cases shows that injuries were caused by two types of 
trauma; namely, penetrating and blunt. Bullets and shell fragments caused most 
of the penetrating types of injuries to the skull and paranasal sinuses and frequently 
caused associated damage to structures within the orbits and cranium. Motorcycle 
and automobile accidents, a horse’s kick, a ship’s boom, and a clenched fist were 


means of injury by blunt objects. 


TYPES OF INJURIES 

Simple fissured or comminuted fracture without displacement of the anterior 
wall of the frontal sinuses may occur. No such cases of injury were seen in the 
present series. 
<iiidhinniianinen 

From the Departments of Otorhinolaryngology, Stanford University Medical School, Fort 
Miley Veterans Hospital, and St. Luke’s Hospital 

Read in the Symposium on The Management of Chronic Sinus Disease before the Section 
on Laryngology, Otology and Rhinology at the 102nd Annual Meeting of the American Medical 
Association, New York, June 2, 1953 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director, Department of Medicine and Surgery. The statements and conclusions pub- 
lished by the author are the results of his own study and do not necessarily reflect the opinion 


or policy of the Veterans Administration 
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\nother type of fracture that may be encountered is the comminuted com 
pounded fracture of the anterior wall and floor of the frontal sinus. This fracture 
is usually compounded into the frontal sinus cavity. Associated with this type of 
fracture there may be a fissuring of the fovea ethmoidalis. Fractures of this nature 
were seen in a small percentage of the cases, and blunt trauma accounted for them 

The commonest fractures seen were severe comminuted compounded fractures 
caused by either penetrating or blunt trauma. The compounding was either within 
the lumen of the frontal sinus or through the skin. The cribriform plate was involved 
occasionally, and usually one o1 both ethmoidal labyrinths were fissured, partially 
fractured, or completely disrupted. In one case the ethmoidal labyrinths and the 
cribriform plate were displaced into the nasal cavity in association with a traumatic 
encephalomeningocele (Fig. 1). 

Of paramount importance in any patient with skull injury is the amount of 


injury to vital structures. It is imperative to ascertain the presence of torn dur 


Fig. 1 (Case R. P.) he patient was j 1 eight $ islv by shell fragments 
Several surgical attempt ave been made repair t raumats mn omeningocele and 
eliminate the frontal and ethmoidal sinu vith IC lue to the pr ol spinal fluid and 


infection. The patient has had repeated attacks of meningitis and soft tissue abscesse 


laceration and destruction of brain tissue, laceration of blood channels, and_ the 
status of the orbital contents. Further, widespread injury to distant parts of the 
skull and brain may be present. Other sequelae cannot be overlooked, such as 
meningitis, brain abscess, cerebrospinal rhinorrhea, aerocephalus, scalp infections, 
and osteomyelitis. 

False infermation as to the severity and amount of intracranial damage may 
be obtained if superficial examinations are made; therefore, each case must be 
studied thoroughly by clinical observation and appropriate laboratory and roent 
genologic examinations, including iodized oil (Lipiodol) studies. 


LENGTH OF TIME BETWEEN INJURY AND TREATMENT 


Nine patients had some sort of operative treatment within hours after injury 


In the other three patients the injuries were judged of a degree to require no early 


operative intervention. 
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In only three of the patients operated on was any effort made to deal adequately 
with the fractured frontal sinuses, and, as later operations proved, no attempt had 
been made in any case to deal adequately with the ethmoidal sinuses. In this whole 
series of cases it was found that definitive surgical treatment of the injured frontal 
and ethmoidal sinuses took place from 7 days to 35 years after injury and that the 
greatest percentage of cases fell into a group in which such treatment was given 


5 to & years after the original injury 


INITIAL CARI 
The initial care of patients sustaining injuries to the skull in the region of the 


frontal and ethmoidal sinuses depends largely on the general condition of the patient 


Only after the status of the vital functions of the patient is clearly established 
should any attempt be made at debridement, and surgical treatment should be as 
conservative as possible. Since patients with such injuries are generally treated by 
neurosurgeons, the following few comments are recapitulations of their well-estab- 
lished principles. 

Local or general anesthetics may be used successfully. Wounds may _ be 
lengthened for adequate exposure. If there is a blunt injury with no skin lacera- 
tion, the skin may be incised and a bone flap turned. The posterior tables of both 
frontal sinuses should be examined, as well as both anterior cranial fossae. Loose 
bone fragments should be removed. Dural tears should be sutured or repaired with 
fascia or soft-tissue grafts after damaged brain tissue has been thoroughly removed 
by suction. The exploration and repair of the cribriform area and of the intracranial 
structures may be done by either an extra- or an intradural route, depending upon 
the preference of the surgeon. In every case an attempt should be made to suture or 
shift skin to cover the defect. 

The above principles of surgical débridement are widely understood and prac 
ticed. However, there appears to be some doubt as to the treatment of the injured 
frontal and ethmoidal sinuses. The following comments are set forth as a guide 
for the care of the injured sinuses and should not be compromised even though 
the sulfonamide and antibiotic drugs are available 

For simple undisplaced fractures of this area, no treatment may be necessary 

When there is comminution and compounding of parts of the anterior wall and 
floor of frontal sinuses into the sinus lumen or through the skin, the initial débride 
ment may consist of removing bone fragments provided closure of the skin can be 
accomplished and the patency of the nasofrontal duct can be established and 
maintained. Patency can be accomplished satisfactorily by external ethmoidectomy 


and by the use of an acrylic dilator. 

If the injury is extensive and there are comminution and compounding of both 
the anterior and the posterior walls of the frontal sinuses and fractures of the 
ethmoidal sinuses, ablation of the frontals and exenteration of one or both ethmoidal 


sinuses comprise the procedure of choice. I:xtreme care must be used in removing 


every vestige of mucous membrane to prevent cyst formation and infection. If the 


case warrants it, unilateral frontal sinus ablation may be safely done provided the 


ethmoidal labyrinth on the affected side is exenterated 
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If the vital functions of the patient do not allow a lengthy operation other than 
a life-saving debridement, then the definitive surgical treatment of the paranasal 
sinuses should be delayed until the general condition of the patient permits it. Ii 
the above principles are used as a guide for the care of patients with injured frontal 
and ethmoidal sinuses, many late complications will be avoided. These method 
of surgical treatment are recommended even though large areas of dura may be 
exposed in the roof of the nasal chamber, for these denuded areas will scar. A cleat 


scar is safer than an infected or potentially infected untreated injured paranasa 


alr SINUS 


Fig. 2 (Case A. P.).—The patient sustai a bull ind of the left 
left irontal sinus five years previously. N¢ metal pr pre ting 
frontal sinus through a single fistulous opening. Many previc ittempt 
left orbit had been unsuccessful. After obliterative sinus surgery and the 


the plastic repair of the orbit has been successful 


SUBSEQUENT CARI 


One or more of the following complications developed in each patient in this 
series after the original injury and because of these, definitive surgical treatment 
was carried out anywhere from 1 week to 35 years later. 

1. Soft-tissue inflammatory swellings occurred repeatedly near one or both 
frontal sinuses in 10 of the 12 patients. Headache was a common symptom. Abscess 
formation occurred in some patients, necessitating incision and drainage, while 
in others administration of antibiotics controlled the infection. No attempt at 
sinus surgery (bone surgery ) was made until the acute inflammation was controlled 
? A mucocele developed in the frontal sinus at a fracture site in one patient 


who had sustained a blunt injury 35 years previously. 


3. Three patients developed draining fistulae from the floor of the frontal sinus 


into the orbit (Fig. 2) after injuries which resulted from penetrating missiles 
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The floor of the frontal sinus was involved by osteomyelitis in one case. In these 
three patients the original accident caused serious injury to the contents of one 
or both orbits. 

4. Brain abscess, meningitis, and cerebrospinal rhinorrhea occurred in a small 
group of the patients. One patient had recurrent meningitis which was proved on 
four occasions and was suspected on four other occasions. 

5. In four patients foreign bodies were established as causes necessitating 
definitive surgical treatment of the paranasal sinuses. For example, three patients 
had tantalum plates inserted in relation to unablated frontal sinuses (Fig. 3). As 
reported in 1949 before this Section,’ this procedure leads to many eomplications. 


In another patient, who sustained an injury by shell fragments, bone wax was 


placed in the region of the nasofrontal duct at the original debridement to prevent 


Fig. 3 (Case De. M.).—The patient sustained a bullet wound to the left orbit and left frontal 
sinus six years previously. Note encroachment of the tantalum plate on the left frontal sinus. 
Because of recurrent soft tissue abscesses about the plate, it was removed at the time of definitive 
sinus surgery. 


infection from ascending the duct area. At a second operation, five months later, 
for definitive surgical treatment of the sinuses, a pyocele and epidural abscess were 
found in the region of the right fovea ethmoidalis. 

In each patient the routes of infection leading to these complications were 
traced to injured frontal or ethmoidal sinuses which had been inadequately treated 
surgically. 

OPERATIONS 

Ten patients in this series required some type of ablation operation. The abla 
tion operation followed accepted surgical procedures but the surgical approach to 
accomplish it varied. The following five approaches to ablation operations were 
used according to the individual case 

1. Hairline Coronal Approach Combined with External Ethmoidectomy Through 
@ Sewall Incision (Plate, 1).—Six patients in this series underwent obliterative sur 
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gery because of one or more complications noted previously. Five patients had fra 
tures of anterior and posterior walls of the frontal sinuses, as well as fractured 
\blation was accomplished successfully in all patients 


ethmoidal sinuses ( Fig. 4+). 
One patient with a draining frontal fistula, who had an unusually large orbital eth 


in automobile accident. This case illustrate 


G.) Che patient was injured in j 
p table of the frontal sinuses with fissured 


injury to both the anterior and the posterior 


into the regions of 


the fovea ethmoidalis ; e cribriform plate 


Fig ( Che patient ind through the hard 
Ablation of the frontal sinuses tron ' su ince the passag 
stré ethmoidal labyrintl | g hows the injury befor 
. | . a ] 14 bef ; l abl ate 
mod extension, was operated on a second time betore tinal ablation was 

remaining above the left orbit, which 


since there was a bit of mucous membrane 


formed a cyst. 
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2. Hairline 


Coronal If proa h 
(Plate, I1). 


Without Ethmoidal Labyrinth Exenteration 
This procedure was followed in one patient who sustained a wound 
trom a bullet (Fig. 5). The bullet’s passage 


as upward through the hard palate, and 
in its course the bullet exenterated both ethmoidal labyrinths and fractured the cribri 


ABLATION THROUGH CORONAL HAIRLINE 
INCISION WITH SECOND SEWALL OR ABLATION THROUGH BUTTERFLY INCISION 
LYNCH INCISION 
 ——— 
\ 
\ 


ABLATION FROM ABOVE 


THROUGH 
CORONAL HAIRLINE 


INCISION PARTIAL ABLATION OF ONE FRONTAL SINUS 
(RARE) SEWALL INCISION, 


ACRYLIC DILATOR 


UNILATERAL ABLATION EYEBROW INCISION 
AND SEWALL | 


NON-ABLATION 
INCISION 


- SEWALL INCISION, 
ACRYLIC DILATOR 


any 
tL 
form plate. During plastic procedures to repair this patient’s face, the remaining 
frontal sinuses became infected, and ablation from above was accomplished suc 
cessfully. 

3. Eyebrow Incision and Sewall Incision for Unilateral Ablation (Plate, IIT) 


A traumatic mucocele formed in one patient in the outer half of the right frontal sinus 
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35 years alter injury. By the use ae through the eyebrow and a second 
incision of the Sewall type, unilateral frontal sinus ablation was accomplished after 


exenteration of the ipsilateral ethmoidal sinus 

+. Eyebrow Butterfly Incision ( Plate, IV ) This case presented a severe injury 
from shell fragments, and owing to large dural exposures above and within the 
injured right frontal sinus, this approach was preferred, rather than the hairline 


g 
coronal, to avoid elevating the scalp over adherent dura. I¢xenteration of the right 


ethmoidal labyrinth showed the fovea ethmoidalis partially disrupted 


5. Partial Ablation of Lateral Part of One Irottal Sinus Throug 
was injured by a clenched fist Fractures were 


Sewall 


Incision (Plate, V ).—The patient 


sustained of the lateral portion and supraorbital ridge of a large left frontal sinu 


One week after injury, incision and drainage of a soft-tissue abscess was done ren 


days after incision and drainage, an exploratory operation was performed through a 


Fig. 6 (Case E. I.) Che patient sustained a blunt injury to the right frontal 


automobile accident three vears previot 
was found at surgery 


isly. 1] rro idicates the tracture ite 


Sewall incision. Loose bone chips were removed, the outer one-third of the 


frontal sinus thus being ablated. An exenteration of the ethmoidal labyrinth wa 


done on the same side. The remaining portion of the outer table of the left frontal 
sinus was not removed. The posterior table of the frontal sinus and the fovea 


ethmoidalis were intact. An acrylic dilator was placed in the newly established 


nasofrontal duct area. This case was operated upon five months ago; it will be 


interesting to determine at a later date the success of this partial frontal sinus 
ablation technique. 


Nonablation operations were used in two patients ( Plate, VI), and in each the 


classic external frontoethmoidectomy type of operation was employed through a 


Ii 


Sewall incision. The injuries consisted of fractures of the floor of one frontal sinus. 
i and in the other by a bullet’s penetrating 


one patient by blunt trauma (Fig. 6) 


the floor of the frontal sinus. In the latter patient the injury was severe enough to 


require exenteration of the orbital contents and repair of the left maxillary sinu 
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at the initial débridement. New nasofrontal ducts in these patients were success- 
fully established by the use of acrylic dilators. These were worn comfortably by 


the patients for approximately six months (Fig. 7). 


SURGICAL COMMENTS 


1. Spinal fluid leakage was obtained in three patients during definitive surgical 
treatment of the sinuses. In these patients it could be attributed to separation of 
scar tissue from dura or pseudodura. Absorbable gelatin sponge (Gelfoam) was 
used to cover the areas of leakage and held in place by iodoform gauze packing 


No case developed complications or cerebrospinal rhinorrhea. 


Fig. 7 (Case EF. I.).—Photograph taken four months postoperatively. The acrylic dilator 
which the patient was wearing had been removed from the nose and taped on the outside in 
order to demonstrate its size, shape, and relative position 


2. No deaths occurred in this series of cases. Caution must be used to avoid 
ill-advised sinus surgery in patients with a brain abscess, meningitis, or cerebral 
edema or in patients with uncontrolled acute fulminating sepsis (localized erysipelas 
and cellulitis ). 

3. Some patients with medium- or small-sized frontal sinuses may not require 
corrective cosmetic surgery later provided a periosteal pedicle flap is created over 
the frontal bones and frontal sinuses and is turned into the area of ablation. 

+. The administration of the sulfonamide and antibiotic drugs to patients in 
this series was a routine practice both prophylactically and therapeutically. In this 


manner complications were undoubtedly reduced in number and severity. However, 


in spite of the routine use of these drugs the surgeon should still perform operations 


according to good surgical principles and not be lulied into a false sense of security 
by their use. 


>? 
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SUMMARY AND CONCLUSIONS 
In summary, 12 cases of trauma to the frontal sinuses are presented. The com 
plications that developed in these patients weeks, months, or years after injury are 
emphasized and surgical treatment stressed. 


Later complications in patients following fractures of the frontal and ethmoidal 


paranasal sinuses could be greatly reduced provided initial debridement included 


adequate definitive surgical treatment of the paranasal sinuses. If the general con 
dition of the patient does not permit this initially, then the treatment should be 
carried out as soon as feasible thereafter. In most instances ablation operations 
are the operations of choice. 

Difinitive surgical treatment of the frontal and ethmoidal sinuses was delayed 
from 3 weeks to 35 years in this series of cases. In 84% of the patients ablation 
or modified ablation operations were required for successful treatment. The key to 
success in ablation operations is concomitant external ethmoidectomy 

In the remaining two patients nonablation operations were used successfully 
in the treatment of the fractured frontal sinuses. Patent functioning nasofrontal 
ducts were created in these patients after sinus surgery by the use of acrylic dilator 

384 Post St 

ABSTRACT OF DISCUSSION 

Dr. Wacrer FE. Heck, San Francisco: Apropos of Dr. Work’s paper I should like to cite 
two cases, patients both boys 18 years of age, seen recently at the Stanford clinic. Fach had 
been involved in an automobile accident 

The first boy was injured three years ago. He was treated at his local hospital by debride 
ment and antibiotics. He went along fairly well for three months after his injury. Then he 
developed a cold, sneezed one day, and thereafter noticed a watery secretion from his nose. He 
was all right as long as the secretion persisted. A few days later the secretion stopped, and then 
he became extremely ill, febrile, with marked swelling in the frontal area, and he was referred 
to the Stanford clinic. Antibiotics were given and a trephine opening made in the floor of the 
right frontal sinus. To irrigate the sinus, a catheter was inserted into the trephine opening, and 
we were amazed at how much catheter could be inserted. Iodopyracet (Diodrast) was injected, 
and we were chagrined when roentgenograms showed that the catheter entered a huge poren 
cephaly of the brain. The porencephaly may have followed the injury or been previously 
The patient exhibited some characteristics that follow a frontal lobotomy. An_ obliteration 
operation was done one month later. The patient has not had any reparative surgery, and, a 
can be seen, the frontal defect is not too bad despite the bilateral obliteration operation 
were shown. ) 

A roentgenogram of the other boy also showed fracture of the frontal bone. His injury 
happened five years ago. In the subsequent three years he had three bouts of meningiti 
was referred for definitive therapy, and again an obliteration operation wa 
at surgery he was found to have a meningocele extending downward into the nasal cavity 
incised it collapsed from the loss of spinal fluid. The meningeal flaps were therefore overlapped 
and held in place by absorbable gelatin sponge (Gelfoam). This was augmented by an external 
compression dressing. The radiologist stated that the edges of the defect were te 
been surgically created. The patient has already had some 
were shown. ) 

Both patients were operated on two y 

I wish to congratulate the essayists on t xcellent paper 

Dr. Water D. Kiestapt, Fall River, M: My question is to Dr. We After 
World War we came to the conclusion lat al traumatic imyjuri ‘ 1 inuse ho 


undergo primary revision. Things have chang ving to the introduction of tl ulfonamides 
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1 antibiotic But till sucl 


have 
up the primary revisior 


possible 


had the trouble for a long, long time and it 


and to improve the 


progno 


Dr. Warter P. Wore 


second and not the first World only 
and these complications have loped from 
initial débridement. The reason we are seeing 


before present-day antibiotic therapy they w 


1 in most of these patients, as stated in m 


ment and inadequate care of the paranasal sinuse 


1, Work, W. P 
( Dex 3) 1949 
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mplications Some 


of the doctor’s patients 


Should we not better keep 


to prevent complications 11 


now operating on are from the 


ope rated on have had complications, 


many years after and 


the injury 
that they are alive, 


The ec 


ave been subsequent to partial debride 


whereas 


mplications that have 
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UNILATERAL CONGENITAL INCOMPLETE BONY ATRESIA 
OF THE POSTERIOR NARES (CHOANAE) 


Technique for Its Correction 


HENRY H. BEINFIELD, M.D. 
BROOKLYN 


TRESIA of the posterior nares is a congenital obstruction in the nose, situated 
at the junction of the hard and soft palate. This atresia completely closes oft 
the posterior choana, preventing on that side the passage of air from the nose into 
the nasopharynx. There are two definite types, complete bony atresia and incom 
plete bony atresia. It is possible that a third type exists, which | call partial atresia 
\ complete bony atresia is one in which the atresia is completely bony. An incom 
plete bony atresia is one in which the atresia, although complete in form, is partly 
bony and partly membranous in structure. [ consider a partial atresia one which 
has one or more openings in it and which may be completely or incompletely bony 
The experience gained in developing the technique for the correction of an 
atresia of the posterior nares 1s based on two cases. One case was that of a complete 
unilateral bony atresia, which was described by me ina previous article.’’ The other 
is a case of incomplete unilateral bony atresia, which | will discuss in this article 
[ shall explain a method for its correction whereby a permanent opening 1s also 
obtained. The procedure followed is somewhat similar to that used for complete 
bony atresia, except for some slight variations necessitated by the presence of the 
membranous portion, which was not a factor in the case of complete bony atresia, 
but which required to be managed differently. 
\ follow-up report to date of the results after surgery on both these patient 


will be given, together with some recommended changes in technique 


My patient was operated on, with a preoperative diagnosis of a complete bony 


atresia of the left posterior naris. Instead, it proved to be an incomplete bony 


These 


operative findings made it necessary to change slightly the technique but at the same 
wrinciple described for the treatment of complete 


atresia, or it might be described as being an incomplete membranous atresia 


time maintain the fundamental 


bony atresia.! This article was written primarily to explain how this situation wa 


met and handled and how a permanent opening was obtained 
lhe diagnosis made before operation should more properly have been “‘atresia 


of the left posterior naris.””. The reason for this error is that it 1s impossible to 


determine (either with iodized oil U.S. P. [Lipiodol] and x-rays or by probing the 


atresia with a silver probe, forceps or applicator) whether the atresia was com 


— 
From the Ear, Nose, and Throat Department of the Polhemus Clinic, the Long Island 
College Hospital; and the Department of Otolaryngology, State University of New Yorl 
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pletely bony or mostly membranous. The membranous portion was so thick and 
resistant that it practically felt like bone when palpated with the finger in the naso- 
pharynx and when probed through the nose at the operation after the administration 


of the local anesthesia was completed but before surgery was begun. 


OPERATIVE PROCEDURE COMMENTS 

The exposure of the bony atresia is smaller when the atresia is incomplete rather 
than complete. In incomplete bony atresia of the posterior nares, it is only possible 
to elevate the nasal mucous membrane over the bone, thereby reducing the exposure 
to that extent. The remainder of the atresia or membranous portion cannot be 
separated. To explain it in another way, when a large area of bone is uncovered, as 
in complete bony atresia, by elevating all of the nasal mucous membrane over it, 
a wider exposure of the bone is obtained. In incomplete bony atresia, the area of 
exposure is naturally limited to the elevation of the nasal mucous membrane over 
the smalier bony portion and restricted by the remaining membranous portion, 
which is not present in complete bony atresia. The smaller the amount of bone 
present in the atresia, the smaller is the exposure over the bone, and therefore the 
smaller is the area to work in to remove this bone 

After the nose is properly anesthetized, first with topical anesthesia and then 
with infiltration anesthesia of the nasal mucous membrane, the inferior turbinate 
must be fractured upward, so that its inferior border assumes the position of a 
superior border. This procedure greatly increases the exposure in the operative 
area, e. g., in the width of the lower half of the nose, at least up to the attachment 
of the inferior turbinate to the naso-antral wall. 

The incision made with a No. 15 Bard-Parker blade has been changed from an 
I.-shaped incision, as originally described, to a U-shaped incision in order to give 


greater ease of approach and improved visualization. The incision is started inside 


the nose just near the anterior border of the maxilla and is carried down to the 


bone itself. It is then carried halfway upward on the septum on that side, then on 
to the lateral naso-antral wall, and up to the level of the attachment of the anterior 
tip of the inferior turbinate, thus forming a U. The rest of the procedure of elevating 
the mucoperiosteum, or nasal mucous membrane, from the nasal floor is the same 
as | described for complete bony atresia.’ 

In this case, | was confronted with an entirely different problem. Instead of 
finding the bony atresia to be complete, which I expected, it was only about half 
bony, and the rest was membranous. The membranous portion apparently is formed 
by a union or fusion of the nasal and pharyngeal mucous membranes present, 
because it was at least twice as thick as either membrane alone, very resistant, and 
almost fibrous in nature. The bony portion was thinner than that in the case of 
complete bony atresia. lor whatever significance it might have, the bone in this 
case was found attached to the lateral nasal wall, evidently originating there and 
growing out from there toward the septum. It extended to the roof of the posterior 
nares above and to the floor of the hard palate below. The bone was enveloped or 
covered for its entire extent, up to the point where the membranous portion began, 
by the nasal mucous membrane anteriorly and by the pharyngeal mucous membrane 
posteriorly. The membranous portion extended to the septum, completely closing 


the rest of the posterior naris. There was no difference in the manner in which the 
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anterior nasal mucous membrane peeled away from the bone, except the elevation 
was completed where it joined the membranous portion. After the bone was sepa 
rated with a gouge from its attachment to the lateral wall, roof, and floor of the 
nose, it was easily removed from the pharyngeal mucous membrane. When the 
bone was removed, the problem of creating a permanent opening was somewhat 
different than the one in the case of complete bony atresia. In this instance there 
was only about one-half of a newly created bony rim to cover, because the remaining 
or other half of the atresia was already covered by the membranous portion. The 
elevated nasal mucous membrane over the area of removed bone was replaced to 
its original position, permitting both membranes which covered the bone anteriorly 
and posteriorly to be approximated and treated as one membrane. With a No. 11 
Bard-Parker blade, a crucial incision was made through the membranous portion 
of the atresia itself and then through the two mucous membrane layers together, 
which covered the bone. This crucial incision extended from the septum to the 
lateral wall and from the roof of the posterior nares to the floor. Care was exercised 
not to injure the posterior pharyngeal wall, protecting it by placing the finger in 
the nasopharynx against the opening closed by the atresia 

The operation was completed by passing a piece of rubber tubing into the nostril 
and bringing it into the nose through the nasopharynx. The size of the tubing t 
be used should be about twice the diameter of the anterior naris to insure that the 
opening of the posterior naris is large enough after the mucous membrane heals 
around it. The rubber tubing should be long enough to reach the anterior naris in 
front and extend posteriorly just short of the posterior pharyngeal wall. ‘This is left 
in the nose for five days, and then it is removed. No further care is necessary. ‘The 
tubing used in this case measured 3¢ in. (1 cm.) in diameter and 434 in. (12 cm.) 
long 

lodized oil studies for atresia of the posterior nares are best made by shrinking 


the nasal mucous membrane with epinephrine (Adrenalin) before instilling the 


radiopaque solution. In this manner a greater area of contrast will be observed on 


the x-ray. 
REPOR1 oO] \ CASI 


Histor Mrs. M. ©., white, aged 22 vears, admitted to the Long 


Sept. 24, 1952 


Chief Complaint.—Nasal obstructior 


Personal Histor, Has one sister 21 years ol Parents were divorced after birth of sister 


Mother died in 1949 of carcinoma of the uterus. Patient attended high school one year. She 


has been married five years and has thre 1 ] { wo children were born prema 
turely at 7 months 


Since birth, patient state she never wi: | to | ith roug h 1 1 | here 
usually an accumulation of mucus 1n this side of the m ich cannot blow ou al 


noticed that when she smokes, the sm ot cor hrough the left nostril 
Physical Examination.—The patient apy | ly well developed and nourished. Her facial 


expression was somewhat strange, becauss absence of the malar eminence on both sides 
giving her face a flat or dish-faced appearance. There is a weakness of the left side of the 
resulting in the showing of the teetl ith the mouth closed. The patient mentioned 


mother frequently scolded her as % ld, because her mother was of the impressior 


ient intentionally turned up | right yper lip in a snickering manner 
' 


Upon nasal examination, there was an accumulation of thick mucus present in the left nostril 
mucus was suctioned out, but no air came through this nostril upon her blowing throug] 
side of the nose. The right nostril wi lear, with good breathing through it. Upor 


oscopy, the left posterior nat 





M. . ARCHIVES OF OTOLARYNGOLOGY 


X-rays taken on Aug. 29, 1952, at the Long Island College Hospital before admission 
rendered the following report: Sinus examination and iodized oil study of the left naris. 

The frontal, ethmoid, maxillary, and sphenoid sinuses were well demonstrated and appeared 
well aerated 

On a submental vertex projection, without iodized oil, there was demonstrated a bony ridge 
in the region of the posterior choana on the left naris 

From this examination alone it could not be demonstrated whether this was a complete bony 
bridge or an incomplete atresia. 

Films taken after the instillation of the iodized oil into the left naris showed a hold-up of the 
iodized oil in the region of the previously mentioned bony bridge. The films were taken in the 
anteroposterior and lateral projections. However, it was evident on this examination that none 
of the iodized oil had passed into the posterior nasopharynx. The turbinates on the left appeared 
intact. 

Impression: Complete bony atresia—left posterior choana, as described. Complete obstruc 
tion to iodized oil flow 

Operation.—Date: Sept. 24, 1952 

Preoperative Diagnosis: Complete bony atresia of the left posterior naris. 

Premedication: Secobarbital (Seconal), 3 grains (0.194 gm.); morphine sulfate, 3g grain 
(0.024 gm.) ; atropine, Y459 grain (0.0004 gm.) 

Anesthesia —A Cameron headlight was used for illumination. Topically, the nasal mucous 
membrane of the left nasal chamber was packed with equal parts of 10% cocaine and 1: 1000 
epinephrine. After this was removed, the mucous membrane of the floor of the nose and the 
septum were infiltrated with 1.5% butethamine hydrochloride (Monocaine) with 1: 30000 
epinephrine, beginning at the anterior portion of the nose and extending all the way posteriorly 
to the atresia, partially elevating the mucous membrane with the infiltration. 

Procedure.—The left inferior turbinate was first fractured upward. An incision was made, 
beginning on the floor of the nose at the outer lateral margin just inside the anterior border of 
the superior maxilla. This was extended along the floor and halfway up the septum; with a 
sharp, periosteal elevator, the mucous membrane was elevated from the floor and septum until 
the atresia was reached. 

An extra long-billed Killian speculum was placed underneath the elevated nasal mucous 
membrane, and the bony atresia was then visualized. The bony atresia extended from the lateral 
nasal wall halfway across the .~sterior naris toward the septum. The rest of the area was 
covered by mucous membrane. The bony atresia when viewed appeared convex from above down 
and from side*to side and extended inward from the lateral nasal wall 

With a sharp No. 8 gouge the bone was removed from its attachment to the lateral nasal wall, 
the roof of the posterior naris, and the floor of the nose. The chips of bone were then removed 
from the pharyngeal mucous membrane with forceps. The previously elevated nasal mucous 

.membrane was then returned to its former position. An incision was then made through the 
entire mucous membrane covering the posterior naré with a finger in the nasopharynx to 
protect the posterior pharyngeal wall. 

A No. 16 catheter was then passed through the nose into the pharynx and was pulled out 
of the mouth. To the end of the catheter was attached a piece of rubber tubing, about 34 in. 
(0.96 cm.) in diameter, by means of a heavy black silk suture. The catheter was then pulled 
back into the nose, carrying the piece of rubber tubing with it through the posterior naris until 
it appeared at the nostril. The posterior end of the tubing extended slightly above the soft 
palate. The anterior end of the tube was sutured to the membranous septum 


Postoperative Diagnosis.—Incomplete bony atresia of the left posterior naris 


Postoperative Course-—The temperature ranged between 100 and 102 F. the first three days, 


although the patient received 300,000 units of penicillin daily. The temperature then remained 


normal until her discharge. The tubing in the left nostril was removed after six days on 
Sept. 30, 1952, the day of discharge from the hospital. The inferior turbinate returned to its 


former position after the tubing was removed. 
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FOLLOW-UP REPORT ON TWO CASES WITH OPERATION 


The opening created in the posterior naris has remained patent in both of the 
patients since their respective operations. In the first patient operated on Nov. 1, 
1950, for the correction of a complete bony atresia of the posterior nares, the patient 


reported that she breathes just as well through the operated side as through the 


other side of the nose. In the case reported in this article in which the patient was 
operated on Sept. 24, 1952, the patient stated that her breathing through the operated 


side is not quite as good as on the other side. The breathing, however, is the same 
as it was immediately after the operation and has not changed any. Closing off the 
good nostril in each case elicited, nevertheless, a good blast of air coming through 
the operated side. 

Upon examination of the posterior nares with a postnasal mirror, both cases 
presented a similar picture. There was considerable redundant mucous membrane 
around the posterior nares, with a large slit-like opening in the center of it instead 
of a round opening. Although the desired result was accomplished from a functional 
standpoint, | believe that it can be improved upon from an anatomical point of view 
by slightly changing the technique. The redundant mucous membrane interferes 
somewhat with a perfect anatomical result and should be reduced or eliminated, 
because more membrane is present than is actually required to cover the newly 
created bony rim or opening. To accomplish this in any future case, I should 
recommend that a large circular portion of mucous membrane be removed from the 
center of the nasal and pharyngeal mucous membranes when they are separate o1 
from the membranous atresia portion in which the atresia is only partly bony. The 
remaining rim of mucous membrane should be small after the circular portion of 
mucous membrane has been removed. This rim of mucous membrane can be incised 
in a stellate fashion to assure approximation of both raw mucous membrane surface 
over the newly created bony opening or it could possibly be left alone to depend on 
the rubber tubing to make some small tears in it while the tubing is being brought 
into the nose from the nasopharynx 

The final result should produce an improvement in breathing as well a 


improvement in the cosmetic-anatomical appearance 


SUMMARY AND CONCLI LON 


\ technique for the correction of a unilateral congenital incomplete bony atresia 
of the posterior nares (choanae) is described 

\ follow-up report is given on the results of two cases in which the patients 
were operated on for atresia of the posterior nares, one a case of complete bony 
atresia and the other a case of incomplete bony atresia. X-ray examination cannot 
reveal whether the atresia of the posterior nares is completely bony or not 


restions and recommendations are offered to improve the technique and 


ugg 


produce a more perfect anatomical end-result, with an accompanying better fun 
tional result 
This is the only procedure which definitely prevents any closure of the me 


| remove the 


1 


created opening of the posterior nares, no other methoe bony obstruc 
tion and at the same time preserves the mucous, membrane covering. The mucou 
membranes present, nasal and pharyngeal, separately or together, are utilized to 


cover the newly created bare bony rim opening ot the posterior nares, 1n vhich 


it exists 
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The technique for the correction of a congenital atresia of the posterior nares, 
perform and is nondestructive to the surrounding struc- 


as described, is simple t 
tures. It is surgically, anatomically, and physiologically sound and correct in every 


way, creating as a final result a permanently patent natural-sized opening. The 


patient is discharged five days to a week after operation ; no further care is necessary 


My patient had a facial disfigurement, which was also noted in the other case 


No other anomalies were present. 
760 Eastern Parkway (13 
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INTRINSIC CANCER OF THE LARYNX, 1942-1949 


WALTER L. MATTICK, M.D. 
AND 


ANTHONY J. MANCINI, M.D 
BUFFALO 


RIOR to 1942 cancers of the larynx, both intrinsic and extrinsic, were considered 

as a radiologic problem and so treated at Roswell Park Memorial Institute 
Before that date, a few laryngofissures and only one laryngectomy had been pet 
formed here. In that year, it was decided to extend more extensive surgery to the 
intrinsic lesion in an attempt to improve results. Since then, through the year 1949, 
17 laryngofissures and 26 laryngectomies have been performed. Atter such a radical 
change in procedure, it would seem both informative and reassuring as to the wisdom 
of such change to make an evaluation of the treatment. With this objective in mind, 
cases of intrinsic carcinoma of the larynx for the years 1942 and 1949 were selected 
and the results tabulated. In this period, which was chosen for the survey, ther 
were 213 cases of cancer in and about the larynx seen here, of which 86, or 40.4% 
were classed as intrinsic and 127, or 59.6%, as extrinsic. As the extrinsic lesion 
were still being treated almost exclusively with radiation, we will, for the present, 
confine our attention to the &6 intrinsic involvements. Of these 86 cases, 83 occurred 
in males and 3 in females (3.5% in females). Seventy-three per cent of the 86 case 
occurred in the fifth and sixth decades, as shown in the age distribution graph. All 
ages from the teens to the eighth decade may be involved, as noted in the literature 

\s this discussion will mostly concern evaluation of methods, symptomotolog 
will be quickly disposed ot by observing that the chief and earlier s mptonis ol 
intrinsic larynx lesions were hoarseness, pain in the ipsilateral ear, and respiratory 
stridor, while in the case of extrinsic lesions, dysphasia and neck node metastasi 
were observed early, with hoarsene ss late, 1t at all I iagnosis Ill all cases Wa made 
by history, symptomotology, use ot the mirror, direct laryngoscopy, and biopst 
The cell type and histopathological classifications of 86 cases observed in the year 
1942-1947 can be seen in the following tabulation 

Squamous cell, Grade | 


Squamous cell, Grade II 


Squamous cell, Grade II] 


Any evaluation ot treatment must be based on clinical and Or pathological vrouping 


to facilitate comparable selection of material for surgical or radiologic study 0 
lar as possible the more differentiated types of carcinoma and also those cases 
clinically free of neck node metastasis and whose general health did not contraind: 


From Roswell Park Memorial Institut 
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cate it were selected for surgery. The cases selected for radiation were those with 
anaplastic tumors or metastatic neck nodes, those refusing surgery either of their 
own choice or on the advice of their referring physician, and those for whom surgery 
was contraindicated owing to heart disease, tuberculosis, diabetes, arthritis, alco- 
holism, insanity, or other condition. Tracheotomy was done in some of these cases 
on account of marked respiratory obstruction and in some others in anticipation 
of the obstructive edema and swelling often incident to radiation therapy. The con- 
centration method of x-ray therapy suggested by Cutler and Lenz was generally 


used. The surgical procedures, 1. e., excision of a small lesion on a cord by the 
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suspension technic, laryngofissure approach of the ordinary type or of the com 
missural variety, and laryngectomy, are generally recommended. All these were 
done in this series with the exception of excision by suspension. Where the lesion 
was limited to one cord, which was still mobile on examination, and did not involve 
the anterior commissure, arytenoid, thyroid cartilage, or neck nodes, a classic 
laryngofissure procedure was employed, generally without removal of the thyroid 
cartilage. If, in addition, the anterior commissure was involved, the Jackson com- 
missural technic was done. Where the cord was fixed, the arytenoid or the thyroid 
cartilage was involved, or there was subglottic, supraglottic, or cricothyroid node 
extension, laryngectomy was done. 

In accordance with a clinical classification used here, all cases ostensibly free 
of neck nodes or distant metastases were classified in Group I. Those with neck 
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TaBLe 1.—Climical Grouping of Eighty-Six Cases of Carcinoma of the 
Intrinsic Larynx, 1942-1947 


Indeterminates Determinates 
Group I (lesion limited to intrinsie larynx)... 
Group II (as above, with neck node involvement) 
Group III (prior therapy to larynx) 


Total 


TaBLE 2.—Five-Year Results Among Sixty-One Determinates, 1942-1947 


Died of Disease Cured % &Yr. Cures 
Group I ee + hive 13 13 13/36 
Group II .. sovectonere 2 ” 
Group III ‘ , , 0 


14 14/61 22.9% (relative) 


14/86 16.2% (absolute) 


* Treated by irradiation, 400 ky 
TABLE 3.—Five-Year Results Among Thirty-Six Group I Cases, 1942-1947 


Died of Cured 
Disease 5 Yr. + Cures 


Laryngofissure . . 1 l 
Laryngectomy ‘ , seem bain 8* 
Surgery 

Irradiation 

Irradiation; no tracheostomy required 

Irradiation and tracheostomy 

Irradiation; lesion recurrent after laryngectomy 

Irradiation; lesion recurrent after laryngofissure 


Total 


Irradiation, above 3 recurrent cases being deducted 


* One surgical case cured four years and eight months; then rib metastases occurred 
+t One case treated by radium pack cured more than five years; then recurrence 


Taste 4.—Clinical Grouping of 117 Cases of Intrinsic Carcinoma of the Larynx, 194. 
Indeterminates Determinates 
Group seveee ° oes 21 


Group 
Group III 


Total 


TABLE 5.—Three-Year Results Among Eighty-Seven Determinates, 1942-1949 


Died of Disease Cures % 3-Yr. Cures 


Group f caves $ 80 30/56 


Group IL .... sai . 2 2/2 


Group III sone : 1 


Total 83 33/87 37.4 (relative) 


(absolute) 


* Patient had postoperative recurrence after laryngectomy, was cured for four years after 1,000 ky, x-ray 
therapy, and then died of recurrence 
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nodes or distant metastases were classified in Group II. Cases which had been 
previously treated with radiation or surgery elsewhere and had recurrence were 
placed in Group II]. In evaluating results, the terms indeterminate and determinate 
were employed. In the indeterminate group were placed all cases dead of other 
causes or lost trace of without evident recurrence and also those who failed to 
return, refused treatment, or discontinued treatment within a month after admis- 
sion. In the determinate group were placed all failures, those dead of cancer, those 
living with disease or lost trace of with presumable disease, and, most important, 
those cases who were free of disease five years or more after treatment. The last 
named cases were designated as cures in the restricted or temporary sense of the 
word and had been free of apparent disease for at least five years, as distinguished 
from survivals. 

The accompanying tables show the incidence of the intrinsic versus the extrinsic 


carcinoma of the larynx, approximate age’ distribution, the histopathology, and the 


grouping and the evaluation of the results both for a five-year and also for a three 


year period 
TaBLe 6.—Three-Year Kesulis Among Iifty-Six Group I Cases, 1942-1949 


% 3-Yr. Cures 
Larynygofissure 10/11 


Larynygectomy 1? 12/16 


All surgery 


Irradiation 


Total, all therapy 


COM MENT 


The results of this briet survey bear out the clinical impressions and are con 
sistent with those quoted in the literature; namely, that first surgery and next 
irradiation seems the method of choice in the treatment of intrinsic cancer of the 
larynx. Whereas irradiation may spare voice, surgery is more likely to save life, 
and with the hope of lower mortality and the development of the esophageal voice 
most patients are now willing to accept surgery. When surgery is extended to cases 
with neck node involvement, for example in the combined radical neck dissection 
and laryngectomy operation as more recently practiced, there is no doubt that more 
Group II cases can be saved. In the more advanced and poor risk patients, for whom 
laryngectomy seems contraindicated, the laryngofissure under local anesthesia, with 
or without removal of the cartilage and followed by irradiation, as suggested by 
Harmer and Arbuckle, is worth a trial as a salvage procedure. As high as 25% 
of five-year survivals are reported by this method. Those cases in this series who 
refused surgery or for whom it was contraindicated underwent irradiation, Of such 
therapy, it might be said that these cases were not as highly selected as the surgical 
cases and were often advanced or in Group [I or III. Some were so obstructed so 
as to require tracheostomy before treatment. Others were tracheostomized prior 
to treatment in anticipation of radiation edema during such therapy. This group 
olten experienced extended palliation, sometimes even complete regression of the 
disease, for as much as four years. One case in Group IT treated with 1,000 kv. has 
remained free of disease over four years. The best radiologic results are now said 
to be achieved in early lesions, for example those ordinarily suitable for laryngo 
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fissure. On this question, Hayes Martin has countered that 95% of such lesions 
less than 1 cm. in diameter are cured at the Memorial Hospital by laryngofissure 
surgery. The work of Lynch, LeJeune, and New with excisional intralaryngeal 
surgery under suspension laryngoscopy substantiates this statement. It would there 

fore seem that with the extension of operability to extrinsic laryngeal carcinoma by 
combined laryngectomy and radical neck dissection, cures will probably double those 
now obtained by irradiation alone, as is being predicted by recent surgical advocates 
However, in the advanced or recurrent postoperative laryngectomized cases, radia 

tion still holds the sole and commanding position for palliation. A review of 2,21. 
cases of cancer of the larynx with a five-year follow-up, as compiled from recent 
literature by Cody, is worthy of mention and goes along well in confirming the 
conclusions arrived at here. This writer has computed a five-year survival rate of 
76% for laryngofissure, 600% for laryngectomy, and 30% for salvage irradiation 
of inoperable cases. 

SUM MARY 


Cancer of the intrinsic larynx constituted 40% of all laryngeal cancer seen at 
Roswell Park Memorial Institute in the years 1942 through 1947. 

\ majority of the intrinsic cancers in this series were of the differentiated 
histopathological type. 

Thirty-six per cent of the determinate cases without neck node involvement 
were free:of the disease five years or more alter surgical or radiologic therapy. Of 
those with nodes, only 4.5% were free of disease five years 

Surgery cured for five years or more 71% of the cases on whom it was pet 
formed, i. e., laryngofissure on 83% and laryngectomy on 62%. In a less highly 
selected group of cases, radiation cured 18.7%. In a more prospective group, where 
no tracheotomy was required, radiation cured 25% 

Three-year cure figures show a relatively higher percentage and when compared 
with the five-year results indicate definitely that additional mortality as high a 
10% may be expected to occur during the fourth and fifth year after therapy 

Mr. Eugene Burke of the Pathology Department was in charge of the pathologic grading 
The irradiation therapy was done in the X-Ray Therapy Department, Dr. Walter T. Murphy 
Director 
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THE GROWTH OF LOUDNESS 


MAURICE SALTZMAN, M.D. 
AND 


MATTHEW S. ERSNER, M.D. 
PHILADELPHIA 


Hk LOUDNESS growth in the normal ear adheres to a rather precise formula 
in conformity with the corresponding increase in intensity. At 1,000 cps a one 
to one ratio is obtainable between the sensation units of loudness and the decibels 
of intensity, while for all other cycles, the growth of loudness follows the equal 
loudness contour of Fletcher and Munson 
The growth of loudness is diminished by an obstructive lesion in the external 
or middle ear. It is said that loud sounds are reduced to the extent of the impair- 
ment in decibels at threshold. Undoubtedly, this reduction was observed in some 
cases. However, it is open to question whether a barrier in the path of a powerful 
stimulus has the same effect as the reduction in the intensity of the stimulus at 
its source. If the obstruction causes a rise in threshold of 20 db., it means that the 
signal must have 100 times the sound energy—as compared with that for the 
unobstructed ear—to reach minimum audibility. It does not necessarily follow that 
a tone with an intensity of 40 db., which has 10,000 times the energy of minimum 
audibility, must sound to the obstructed ear like a tone with the sound power of 
100 times the threshold level. 
In a clinical study of patients with middle ear disease, our experience has been 


that in a conductive impairment, the growth of loudness varies from frequency to 


frequency and that an individual coefficient exists. On the intensity scale, the equal 


loudness line, crossing a given tone and connecting the lower point of the diseased 
ear with the upper point of the normal ear, was most often shorter for loud sounds 
than for threshold levels. This finding was most marked in the high frequency 
range for all the patients included in this study. Figure 1 shows the representative 
loudness balance lines that were most frequently obtained on repeated testing for 
a group of 10 patients. Kach subject had chronic otitis media in one ear, while the 
other ear was perfectly normal. In every case, the Rinne test was negative on the 
diseased side. 

A lesion of the inner ear creates, frequently, special phenomena of the function 
of loudness. The recruitment factor as described by Fowler * causes a dispropor 
tionate increase in loudness in the affected ear in response to an increment in the 
intensity of a sound stimulus. This factor is invariably present in Méniére’s disease 
and in some patients with idiopathic ‘‘nerve” deafness. Its occurrence in an occa- 
sional case of acoustic neurinoma is attributed by Dix and Hood * to a vascular 
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disturbance of the end-organ. We have seen three cases of loudness with a decre 

ment occurring in individuals with fractures of the petrous portion of the temporal 
bone. On increasing the intensity, the loudness balance line became longer an 
the pitch of the high frequencies became lower in the ear on the side of the fracture 
In acoustic trauma, we have observed the occurrence of a loudness deficiency in 
one ear, while its threshold was identical with that of the other ear. Invariably, 
in the ear with the loudness deficiency, the pitch of the high tones became lower 
on increasing the intensity. Some of these findings are of frequent occurrence, 


Fig. 1 


Composite 
loudness balance 
lines in unilatera 
chronic otitis 
media 
10 cases 


Normal ear 
X= Ear with chronic otitis media 


while others are rather sporadic, but they all constitute pathologicophysiologi 
manifestations of a lesion of the inner ear 

An illustrative case of loudness with a decrement and one of acoustic trauma 
with a loudness deficiency are presented here 

Case 1—M. G., a white man aged 21, came to us on Jan. 8, 1952, with the complaint that 
he had been suffering from tinnitus and deafness in the right ear since he sustained a head 
Dec. 2, 1950. Immediately after the automobile accident, he was unconscious for 


injury on 
about one-half hour, and there was -bleeding from the right ear His chief complaint 
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“dizziness” during the first two weeks after the accident. An x-ray of the skull with stereo 
roentgenograms of the right side by Dr. Joseph W. Post, on Feb. 1, 1951, revealed the follow 
ing 

“A fine hairline shadow extending almost vertically upward through the squamous portion 
of the temporal bone that has the roentgen characteristics of a hair-line fracture. Inasmuch 
as it extends downward in the posterior part of the middle fossa, it is quite probable that it 
could extend downward to the base 

Otoscopy and direct nasopharyngoscopy gave normal findings. A neurologic examination 


disclosed no abnormality. The Romberg sign was negative, and there was no spontaneous 


126 256 


O=X Equal loudness 
= Loudness balance line 


nystagmus and no spontaneous past pointing. A caloric test yielded normal responses, but they 
were slightly hypoactive. A repeat vestibular examination, including both rotation and caloric 
tests, performed by Dr. B. Rachlis on March 27, 1952, gave normal responses as to nystagmus, 
falling, and past pointing, but they were somewhat delayed and slightly hypoactive. Audi 

metric tests repeated four time at intervals of two to three weeks yielded the noteworthy 


finding that the loudness balance line increased in length with a rise in intensity In the 


affected ear, the pitch of the high frequencies became lower when loudness increased 


Figure 2 is this patient’s audiogram. A bilateral low-tone defect, as seen here, 
is not unusual in craniocerebral trauma. 
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Case 2,—Dr. E. G., a white man aged 31, consulted us on May 1, 1952. His complaint was 
difficulty in hearing in group conversation and in the presence of noise. His past medical 
history pointed to acoustic trauma as the causative factor of the deafness. As a youth, he was 
repeatedly exposed to the noise of gunfire while hunting. In 1945, at the battle front, a 
“screaming meemie” exploded in close proximity to the patient. After this event, he suffered 
from loud tinnitus in both ears for a period of two weeks. Tinnitus did not recur, and the 
patient stated that he never had had any vertiginous attacks. Otoscopic and nasopharyngoscopic 
examinations disclosed no abnormality. The Romberg sign was negative, and there was no spot 


taneous nystagmus and no spontaneous past pointing. Barany caloric tests yielded normal 
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O=X Equal Loudness 
o> X Right ear louder 


responses from both ears. Audiometry disclosed a bilateral segmental defect involving 
high tones 

On proceeding with the tests at the suprathreshold level, it was found that for 2048 
4096 cps, the augmentation of intensity had a different effect upon the pitch in the two ear 
in upswing in the right and a lowering in the left. Concomitantly, by binaural testing 


one frequency, the sound appeared invariably louder in the ear with the higher pitch 


1 


Figure 3 is the audiogram of Dr. | 
When the threshold of discomfort is lowe red, a sudden growth of loudne 
experienced at a level of 5-20 db. before the sound reaches intolerable intensit 
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This growth of loudness constitutes a distinct psychophysiologic phenomenon, 
which appears not to be dependent on the recruitment factor. We observed this 
phenomenon in an occasional postthalamotomy case, in familial progressive cochlear 
degeneration, and in some fenestrated ears. A few patients with Méniére’s disease 
who were found to have both the recruitment factor and a lower threshold of dis 
comfort showed an exaggerated growth of loudness in the affected ear on approach- 
ing its reduced level of tolerance. Illustrative cases follow. 

Case 3.*—C. S., a white woman aged 70, was taken ill with herpes zoster of the left side 


of the face in July, 1945. The attack was severe enough to confine her to bed for a period 
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O=X Recruitment 
Threshold of discomfort 


em tm twee 
of eight weeks. Afterward, she had unbearable pain on the left side of the face, and no ameli 
oration had been obtained from medical and neurosurgical treatments up to the time of her 
admittance into Temple University Hospital on March 16, 1952. The right thalamotomy 
operation was performed by Dr. Henry T. Wycis on March 20. The immediate postoperative 


yn 


result was complete freedom from pain. Figure 4 is the preoperative audiogram obtained ¢ 
March 19. It shows presbycusis, recruitment, and a normal threshold of discomfort Post 
a 

* The neurologic aspects of this case will be presented by Drs. E. A. Spiegel and H. 7 
Wycis in their forthcoming monograph on stereoencephalotomy 
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operatively, the significant findings were a lowering of the threshold of discomfort, which was 
more marked in the contralateral ear, and a greater growth in loudness in the ear with the 


lower threshold of discomfort. 


Figure 5 is the audiogram recorded on April 29. 


Case 4.—M. P., a white woman aged 54, who had clinical otosclerosis, had undergone the 
fenestration operation on the left ear in 1940. She was socially rehabilitated up to 1947, when 
a progressive deterioration of her hearing was noted. The data charted in Figure 6 were 


obtained on Dec. 19, 1951. The fenestrated ear showed a lower threshold of discomfort, which 
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o> X= Right ear louder 


0 eS left ear louder 
wenceeee Threshold of discomfort 


Was most marked for 2048 and 4096 cy 


tones for which the threshold of disce 
CASI and 6 Pwo 
difheulty to their late tee 
the deafness was of a handicapping gree ( brothet Va mnilarly fener Chetr 
mother, maternal grandfather, and great-gri vere deaf. In both sisters, no abnormality 
was disclosed on physical examination, which in led copy and direct nasopharyngoscopy 
H. L., the older sister, wa t me r of ld but there Na no aggravation of 


1 
t 


her deafness as the result of her pregnar \ eo thet Vi nterm! n i us in 
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the left ear for a limited time. The patient did not recall ever having had any vertiginous 
attack. The caloric test yielded normal responses from both ears 

B. S., the younger sister, was also the mother of two children, and she, likewise, experi- 
enced no adverse effect from her pregnancies case, constant bilateral tinnitus was the 
first indication that there was something wrong with her ears. Slight dizziness on stooping 
or moving the head suddenly had been experienced during the past two years. The caloric 


test gave correct responses from both ears, but they were slightly hyperactive 


Figures 7 and & are the audiograms of H. L. and B. S., respectively. They are 


similar, showing V-shaped curves, poor bone conduction, and a low threshold of 
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o(x = Left ear louder 
Threshold of discomfort 


discomfort. In both sisters, there was a greater growth of loudness in the ear with 
the lower threshold of discomfort at an intensity level that was nearing the limit 
of tolerance. 

Case 7.—l. W., a white man aged 43, consulted us on Aug. 26, 1950. He complained of 
severe vertiginous attacks that had been recurring every few weeks since June, 1948. Deafness 
and constant tinnitus in the right ear had been present since the first attack of vertigo. Physical 
examination, including that of ear, nose, nasopharynx, and throat, disclosed no significant 
abnormalities. There were no abnormal spontaneous neuro-otologic findings. The Barany 


caloric test elicited meager responses from the right ear after douching of five minutes. Nystag- 
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mus was fleeting and of small amplitude. There was only a slight tendency to fall to the right, 
and immediate past pointing to the right was minimal. Correct and active responses were 
obtained from the left ear after douching for 35 seconds. An x-ray of the skull disclosed no 
abnormality of the internal acoustic meatus. The audiometric study, showing poor bone con 
duction, diplacusis, and recruitment, strengthened the diagnosis of Méniére’s disease. Other 
features presented in Figure 9 are a lowering of the threshold of discomfort in the affected 


‘“ . ” 
ear and “overrecruitment. 


Rt 


Left 
Air 


eccceoe Bone 
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o> X = Right ear louder 
Threshold of discomfort 


ae ee ae 
COMMENT 


By the theory of Lurie,* the external hair cells function in the reception of 
sounds of minimum audibility, while the inner hair cells are concerned with sounds 
at the 30 db. level or louder. Accordingly, a degenerative process which most fre 
quently involves the external hair cells causes a rise in threshold, whereas the inner 
hair cells’ being intact will facilitate the audibility of loud sounds. When the inner 
hair cells of the diseased ear retain their viability to the same degree as those in 
the healthy ear, tones of increased intensity will sound just as loud in the affected 
ear as in the normal one. This situation constitutes recruitment. If the inner hair 
cells degenerate, the growth of loudness diminishes as the intensity increases, and 
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the phenomenon of loudness with a decrement may appear. Lorente de No ° explains 
the phenomenon of recruitment on the basis of neural summation. There is impair- 
ment of hearing of weak sounds due to degeneration of a number of hair cells or 
cochlear fibers. However, strong stimuli will bring about sufficient saturation of 
the cochlear nuclei, by way of the remaining healthy fibers, so that a tone of great 
intensity will be perceived with the same degree of loudness in the diseased ear as 


in the normal one. It is conceivable, however, that the devastating lesion may not 


Rt 
Left 


Air 
eccee BORC 


126 256 $12 
OSX = Rt. ear louder 


6 <x = left ear louder 
, Threshold of discomfort 


spare enough nerve fibers to carry massive stimuli. The number of impulses pet 
second increases as the tone increases in loudness 

According to Guild,® acoustic trauma produces lesions in the outer hair cells 
most commonly, though any portion of the epithelial cells of the organ of Corti may 
be destroyed. Secondary changes may occur in the ganglia cells or in the nerve 
fibers themselves. On the audiogram, a segmental defect affecting the high tones 
is the characteristic finding. In the case of acoustic trauma with a parallel degree 
of destruction of the outer hair cells bilaterally, but with more profound secondary 


atrophic changes in the nerve fibers in one ear than in the other, the threshold will 


84 





un 
id 
= 
1?) 
fa 
Q 
z 
un 
w 
1@) 
+ 
.¢) 
a 
5; 
Ho 


SALTZMAN-ERSNER—GROWTH OF LOUDNESS 


be equal in the two ears, but the growth of loudness will be greater in the ear witl 
the healthier nerve fibers. By physiologic doctrine, the number of impulses pet 
second increases as the tone increases in loudness, and the massiveness of a sensa 
tion depends upon the number of functioning fibers engaged in response to a 
stimulus. Also, an increase in the intensity of a high frequency sound may caust 


a lowering of the pitch in the ear with scantier healthy nerve fibers. At the basilat 


126 256 
O=X Recruitment 
o> x= Right ear louder 
0 <« X= Left ear louder 
W-emeneoe-e Threshold of discomfort 


membrane, the tension created by a loud high-pitched tone causes a vibration of 


the adjacent segment, which is ordinarily resonant to a lower frequency. As tt 
takes fewer nerve fibers to carry a tone of fewer vibrations, the brain will perceive 
the sound coming from the affected ear as being “flat” or lower pitched 

Neither neural summation nor intact inner hair cells could make a tone sound 
louder in the diseased ear than in the healthy one. Hyperrecruitment, which wa 
found by Dix and Hallpike * to be present in Méniere’s disease, must depend upon 
a different factor prevailing in endolymphatic hydrops. If our observation is correct 
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it is a psychophysiologic phenomenon. Disease causes some ears to become “tender,” 
and the brain interprets a sound as being excessively loud if its intensity approaches 
the limit of the individual’s tolerance. 

\ patient with a vascular lesion of the thalamus was found by Head * to have 
extreme intolerance to loud sounds in the contralateral ear. One of us’ observed 
a lower threshold of discomfort in a small percentage of post-thalamotomy cases. 
In a study of otosclerotics who had undergone the fenestration operation, Saltzman 
and Ersner '” found a lower threshold of discomfort in the fenestrated ear, while 
tolerance to loud sounds was normal in the unoperated-on ear. Also, “tenderness 
of the ear’? was found to be a characteristic of some cases of familial progressive 


cochlear degeneration. 


\ lower threshold of discomfort may be referred to one ear or both. When one 


ear is involved, it is ipsilateral if caused by disease of the peripheral organ; it 1s 
contralateral if due to a thalamic lesion. An abnormal growth of loudness appears 
just before the limit of tolerance is reached. It may be termed a pseudogrowth, for 
it is an illusion on the part of the brain. The recruitment factor manifests itself at 
the 30 db. intensity level according to the hypothesis of Lurie, and it is a more 


gradual phenomenon by the theory of Lorente de No 
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SURGERY OF CONGENITAL ATRESIA OF THE EXTERNAL 
AUDITORY CANAL 


PIERCE W. THEOBALD, M.D. 
CHICAGO 


Hk PROBLEM of congenital atresia of the external auditory canal has been 

an intriguing and baffling one to otologists for many years. With the hope of 
contributing some knowledge to the ultimate solution of this difficult problem this 
paper 1s presented. 

I have been interested in these cases for a number of years and have been fortu 
nate in that a considerable number of these patients have been referred te me by the 
Division of Services for Crippled Children of the University of Illinois 

My first attempt at surgical correction of this deformity was in July, 1946. A 
radical mastoidectomy was done through a modified endaural type incision, and the 
mastoid was exenterated. The middle ear was identified and the ossicles exposed 
and it was noted that the malleus and incus were deformed. A split-thickness skin 
graft was then placed over the opening to the middle ear, and the mastoid cavity was 
also grafted. The result of this first attempt at surgical correction was disappointing 
and discouraging to me, for there was little or no improvement in the patient’s hear 
ing and the ear discharged for several years postoperatively. My only consolation 
was the excellent psychological effect it had on the patient, a boy who was 10 year 
old at the time of the operation. 

In 1947 Pattee’s! excellent article rekindled my interest; and since that time | 
have operated on 11 additional patients, 2 of them with bilateral atresia, making a 
total of 13 ears operated on. Including the case prior to 1947, a series of 14 operation 
is being reported. These cases were not included in Pattee’s * 1951 combined report 


of 64 patients, or 75 ears, operated on by 31 members of the American Academy of 


Ophthalmology and Otolaryngology. The surgical technique employed in this series 


ban) 


is similar to that described in Pattee’s original article, with minor variations and 
refinements 

Since the embryology of this deformity has been adequately covered by Dr. Sham 
baugh’s film and in articles by Fraser * and Richards,’ | shall not elaborate except 
to say that a detailed knowledge of the development of these defects is necessary if 
one intends to attempt to correct them surgically. If I had been more aware of the 
embryology in 1946 when I operated on my first patient, | would have removed the 
malleus and incus, and in all probability the hearing would have been improved 

The etiological development of these deformities can not be accounted for except 
by using the embryologist’s explanation of developmental inhibition or arrest, whether 


a 
Read before the Chicago Laryngological and Otological Society, Feb. 2, 1953 


From the Department of Otolaryngology, North iversity and St. Luke’s Hospital 





M. . IRCHIVES OF OTOLARYNGOLOG) 


due to intrinsic factors, such as heredity, or extrinsic factors, such as environmental 
disturbances like delayed or faulty implantation of the fertilized ovum, as described 
by Arey ° and others. 

Of the 12 patients in this series, 10 had complete atresia and 2 had bilateral par 
tial atresia. he latter cases are of considerable interest and will be discussed more 
in detail later. All the patients had malformed auricles of varying degree, whether 
the atresia was partial or complete. These 12 patients had a total of 13 siblings, only 
two of whom showed any congenital deformity. They were the brother and sister of 
one of the patients with partial atresia. The sister had spina bifida and the brother a 
clubfoot, lending some credence to the hereditary theory. One of the children had a 
maternal grandfather and a great uncle with the same deformity. The gestation 
period and birth of all patients were reported as normal. 

\udiograms and tuning fork tests were made only on patients old enough for 
testing, but no patient was operated on unless it could be ascertained that he had 
potential hearing in the ear to undergo surgery. Of the 12 patients, 10 had audio 
grams and tuning fovk tests performed, Language development and response to 
noise stimuli were the determining factors in the younger children. Results of the 
hearing tests in these patients are practically identical with those found in patients 
with otosclerosis. Bone conduction is normal or nearly so. ‘Two of the patients when 
first seen were wearing bone-conduction hearing aids very satisfactorily. 

X-rays were made of the mastoids of all the patients, but the films were not as 
helpful as | should like them to have been. With the exception of one case, which 
will be discussed later, the mastoids all showed fairly good pneumatic development 
I’ vidence of the presence of semicircular canals and an internal auditory meatus could 
be seen in most films, but the definite presence or absence of a bony external audi 
tory canal could not be determined from x-ray study. Two of the patients were 2 
years old at the time of surgery, and one was 3. The remainder ranged in age from 
5 to 11 years. Nine were boys, and three were girls. 

As stated previously, the surgical technique employed is similar to that described 
by Pattee. A horizontal incision is made just anterior to the rudimentary auricle. 
At the approximate desired location of the new canal, the incision is carried forward 
in a semicircular fashion toward the cheek to provide a small skin flap to reflect into 
the canal. The incision is made to bone and the periosteum elevated. At this point 
| have found it to be very helpful to remove as much subcutaneous tissue as possible 
to help prevent the tendency of the canal to become too small postoperatively. After 
exposure of the cortex, no evidence of a bony canal could be observed in any of the 
cases with complete atresia. This finding leaves only the temporomandibular joint 
and mastoid tip as landmarks. Accordingly, the removal of the cortex and mastoid 
must be done with extreme care until the middle ear cavity is located. In one case 
the temporomandibular joint was inadvertently opened. It was closed with fine 
absorbable (gut) surgical suture, without complication. In the case mentioned 
previously in which the x-ray showed no evidence of mastoid development, the mast 
oid and middle ear contained rather soft fibrous connective tissue. Dura was exposed 
in 5 of the total 14 ears, but without complication. 

Upon finding the middle ear cavity, a plate of solid bone is seen where the tym- 


panic membrane would otherwise be. In all cases the middle ear cavity must be 


opened sufficiently to expose the ossicles adequately. Of the 11 ears operated on in 


which atresia was complete, the ossicles were removed in all but 1. In these 10 ears 
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from which ossicles were removed, the incus and malleus were fused in 7. Figure 1 
shows the appearance of the fused ossicles from three of the operated ears. ligure 
Vhis finding is readily 


2 is an enlarged photograph of the center specimen in Figure 1. 
understandable, since the incus and malleus are formed from Meckel's cartilage 
the other three, the incus only was removed in two cases and the uniused incus and 
malleus in one. In the latter case the malleus was malformed. The facial nerve was 


never encountered in other than its normal location in any of the 14 ears, contrary 


to the opinion of Holmes," who states that the nerve is usually malplaced 


Maldevelopment and typical fu of malleus and incus from three ears operated 


Fig. 2.—Enlarged view of center specimen shown in Figure 1 
| 


\fter removal of the ossicles, split-thickness skin grafts from the thigh are used 
to line the mastoid cavity and cover the opening into the middle ear. However, the 
graft over the middle ear remains viable so rarely that | have more recently enlarged 
the opening to the middle ear and made it a part of the so-called radical mastoid 
cavity. The graft is then plac ed directly over the stapes and medial wall of the middle 
ar. It is still too early to appraise the results of this technique, but the preliminary 
results are very encouraging. The soft tissue overlying the mastoid may be grafted 
all the way to the edge of the skin at this time, but | have found that packing the 


wound open and laying grafts over the soft tissue about 10 days after the original 
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surgery gives better results. The long period of postoperative care is shortened con- 
siderably, and the tendency toward secondary postoperative atresia is lessened. 
Hearing was improved to the practical level in 5 of the 11 ears with complete 


atresia. In the ear that contained connective tissue, improvement in hearing was not 


expected and did not occur. Stapes fixation was noted in one ear, and hearing did 


not improve postoperatively. A secondary fenestration operation is contemplated at 
a later date 

Woodman ‘ advocates a two-stage operation if the hearing does not improve after 
the original plastic operation. His plea for the performance of a second-stage fenestra 
tion when necessary is well founded, but the problem is more complex in children, as 


will be brought out in the discussion of the two patients with partial atresia. 


REPORT OF CASES 


Case 1.—The first patient with partial atresia was a 10-year-old boy. He had bilateral 
congenital deformities of both auricles, but external canals were present, although so small that 
the tympanic membranes could not be visualized. The presence of cerumen deep in the canals 
indicated that they were probably of normal length. This supposition was substantiated by x-ray 
study after the introduction of iodized oil U.S. P. into the canals. The boy had a 45 db. hearing 
loss in the left ear and a 55 db. loss in the right, with normal bone conduction bilaterally. It was 
felt that a good part of his hearing loss was due to impacted cerumen medial to the point of 
maximum atresia which could not be removed. He was operated on in 1948 via the endaural 
route. Upon elevating the periosteum of the left mastoid, I discovered that there were actually 
two bony canals but that only the anterior one was lined with skin and opened to the outside. 
A thin plate of bone separated it from the posterior one, which was filled with fatty tissue. After 
removal of the fatty tissue, it was observed that the posterior canal communicated directly with 
the mastoid antrum. The plate of bone separating these canals was removed, and the skin of the 
membranous canal was split posteriorly and reflected to cover the roof and floor of the now 
enlarged canal; and a split-thickness graft covered the posterior wall. A tympanic membrane 
was present and appeared normal. The middle ear was not explored. Ten days later the right 
ear was operated on. Only one bony canal was present, which was enlarged by removing some 
of the cortex with burs. The skin was handled in the same manner as in the opposite ear. Again 
the tympanic membrane appeared normal, and the middle ear was not exposed. Postoperatively 
there has been no improvement of hearing in either ear. It is assumed that there must be a 
congenital deformity of the middle ear present. Therefore exploration and possible fenestration 


are contemplated at a later date 


Case 2.—The second patient with partial atresia, a 9-year-old boy, also presented deformities 
of both auricles. The canal on the right was large enough to permit examination of the tympanic 
membrane. The short process of the malleus seemed to be absent. The left canal was so small 
that the tympanic membrane could not be observed. There was a 52 db. hearing loss in the right 
ear and a 63 db. loss in the left, with normal bone conduction. The boy wore a bone-conduction 
hearing aid and was getting along well in his school work, but he was very self-conscious about 
his deformity, as were the other older children in this series. The decision was made to operate 
on the left ear, it being the poorer hearing ear and the one with the greater deformity. The 
operation was performed in 1950 through the usual endaural incision. The antrum was entered 
in the usual manner and the attic exposed. After removal of the posterior bony canal wall, the 
tympanic membrane was observed for the first time. It was only about one-quarter of the normal 
size, and no malleus was attached to it. Examination of the middle ear revealed complete absence 
of the incus. A small deformed malleus was found attached by fibrous bands to the outer attic 
wall and was removed. The stapes could not be located, so it was decided to create a fenestra. 
Because of the unusual height of the tegmen, the fenestra was created at the junction of the 
horizontal and superior semicircular canals. It was covered with the flap made from the small 
external canal and tympanic membrane. Postoperatively the hearing improved to an average 
decibel loss of 21, and the boy happily discarded his hearing aid. However, the hearing returned 


to its original level after only two months. Two months later a revision was done. In spite of 
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operation, the fenest 
to the 


meticulous care in removing bone particles and dust at the time of the first 
had closed completely with new bone. It was reopened, and the hearing again returned 
21 db. level. Again after only two months the hearing fell to its original level, and it is assumed 
that the fenestra again closed. I feel that closure in this case is due to the very active osteogenesis 
in children, and a second revision will not be attempted on this patient until active bone growth 


subsides 
From observation of these 12 patients who underwent surgery, | have been able 


to draw the following conclusions: 


1. Any child with congenital atresia of the external auditory canal should have 


the benefit of modern temporal bone surgery. The chances of obtaining serviceable 
hearing in the operated ear are very good, and if that goal is not attained, a secondary 
fenestration operation may be done at a later date with excellent prospects ot 


improved hearing. 
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Chart.—Improvement in hearing after an operation on the right ear of a patient with bilateral 


congenital atresia 

2. ven though hearing may not be improved at the first operation, the psycho 
logical results from a cosmetic viewpoint are extremely gratifying. Cne of the 
patients with bilateral congenital atresia had only one ear operated on for construc 
tion of an external canal. The hearing improvement was spectacular. Chart | 
demonstrates the postoperative improvement in the hearing of this patient and is a 
measure of the hearing improvement that can be expected in most cases with further 
development and refinement of technique in this type of surgery. The opposite 
ear had had plastic work done on the auricle for cosmetic purposes, but there was 
no external opening. The patient preferred to keep that ear covered with a dressing, 
in spite of the fact that the auricle was fairly presentable cosmetically, because of the 
absence of a canal. He did not mind the appearance of the malformed auricle where 
an external canal had been constructed 

3. The malformed incus and malleus should always be removed, and the stapes 
when it can be seen, should always be tested for mobility. If the stapes is fixed, fen 
tration surgery must be contemplated at a later date. However, fenestration should 
be delayed in children until active bone growth subsides 
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+. Concern over the location of the facial nerve should not deter the physician 


from performing surgery, for in all the 14 ears operated on the nerve was in its nor- 


mal location. 

5. The period of postoperative care is shortened considerably by skin grafting 
the soft tissue portion of the new canal about 10 days after the original surgery. The 
canal should be made at least three times larger than it will ultimately be, for a great 


deal of scarring and contraction occurs. 


SUMMARY 
A series of 14 ears with congenital atresia of the external canal was presented and 
the surgical findings discussed. 
It is hoped that the addition of these cases to the available literature will help 


improve the results now being obtained in the correction of this deformity. 


307 N. Michigan Ave. (1) 
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CONGENITAL DISPLACEMENT OF CENTRAL NERVOUS 
SYSTEM TISSUE IN THE NASAL FOSSAE 


Report of Two Cases 


W. A. CASSIDY, M.D. 
OMAHA 
AND 
J. W. WAHL, M.D. 
LOS ANGELES 


I IS NOTABLE that tumors of the nose containing tissue resembling brain 
tissue are rare. Berger,’ in 1890, was among the first to report such a case. By 
1928 only 11 had been found in the literature by [ckert-Mobius,* and in 1934 
Browder and deVeer* had gathered reports of about 50 cases, including some naso 
pharyngeal tumors. In 1947 New and Devine! reported 33 cases of neurogeni 
tumors gathered over a 27-year period of the Mayo Clinic, only one of which was 
intranasal. 

\t present there is disagreement as to the classification and origin of such 
tumors. They may be classified according to site (intranasal, extranasal, and mixed 
intranasal and extranasal) or on the basis of the presence or absence of a direct 
communication with the brain. Bailey and Cushing ® urged that these tumors be 
classified morphologically according to the predominating type of cell, but Scherer ‘ 
suggested an embryonic basis, as it is difficult to determine the predominating type 
in all parts of the growth. 

Numerous terms most commonly used to describe these tumors include encephal 
ocele, encephaloma, glioma, fibroglioma, meningocele, and hydroencephalocele 

The origin of these growths is unsettled, but some believe them to be buds from 
the anterior cerebral vesicle, either retaining or losing their central connection 
Others believe that they may arise from local neural elements in the naris. The pre 
ponderance of opinion, however, is that the independent growths are not of the same 
type as those having central connections but are congenital embryonal rests of 
displaced neural tissue.’ 

Lampert “ stated that there are greater chances for abnormalities to take place in 
the frontal and occipital portions of the embryonic medullary tube, as these close 
much later than the rest of the tube. This would explain the presence of a neurogeni 
tumor in the nose as a basal hernia. Ellis found no evidence that neuroepithelium of 
the superior meatus gives rise to neoplasm in the nose but that both the supporting 
cells and basal cells in this area can give rise to tumors 


” 


described an intranasal tumor which occurred in an infant 


\nglade and Phillip 


3 days old and which was diagnosed as fibroglioma. Schwartz and Isaacs '° reported 
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a case in which a congenital mass attached to the lateral nasal wall at the mucocu 
taneous junction of the right vestibule was removed from a 13-year-old boy. The 
microscopic diagnosis was protoplasmic astrocytoma, and they believed the tumor 
arose from the neural elements belonging to the subcutaneous tissue or from neural 
embryonal rests. Guthrie and Dott’ thought glial tissue incorporated in a nasal 
“polyp,” removed from what was believed to be the midturbinate, may have been 
present in the nose since birth in a sixty-two-year-old man. Our report of two cases 
of intranasal tumors containing central nervous system tissue are undoubtedly 
related to these. They are common, in that they were congenital and without central 
connections. They were found on the lateral nasal wall, posterior to the mucocu 
taneous junction. 

\lthough the classification of neurogenic tumors of the nose is unsettled, the 
preoperative diagnosis is very important from the standpoint of approach. The route 
of surgical attack should be decided upon only after a thorough study. 

Intranasal tumors containing meninges are usually purple and cystic, whereas 
those containing brain tissue with central connections are usually firm and may be 
mistaken for mixed tumor. These are neurosurgical problems and are usually 
approached externally. Small encephaloceles and other neurogenic tumors without 
central connections are more easily removed intranasally. As these tumors usually 
fill the nasal fossae, the problem of determining the presence or absence of intra 
cranial attachment may be a difficult one. In infants, roentgen studies of the skull 
do not always reveal bony defects. Aspiration has proved dangerous because of 
subsequent meningitis in some cases, even since the advent of the newer therapeutic 
agents (sulfonamides and antibiotics). If one has reason to believe cerebrospinal 
fluid is not contained in the tumor mass, a specimen obtained by aspiration may be 
of value. A. C. Furstenberg described a test for determining intracranial communi 


cation of these tumors in which he found that those without such extensions did not 


expand or pulsate upon compression of the homolateral jugular vein. 


\s in our two cases, these tumors show little tendency toward growth, and 
recurrence is probably the result of inadequate primary surgery. There is no report 


availablé to prove metastatic qualities. 


REPORT OF CASES 


ASE 1.—The patient was a 4-month-old white boy of apparently normal development who 
was seen on June 16, 1943. A growth had been noticed by the parents in the left naris since 
birth, and he had frequent “head colds.” 

Examination revealed the left nasal vestibule to be entirely filled with a rounded mass, the 
surface of which appeared to be dermal or squamous epithelium. The attachment could not be 
well determined but did appear to be posterior. The Furstenberg test was negative. No other 
abnormalities of the nose, mouth or ears were noted. X-ray studies of the head and face showed 
a soft tissue hypertrophy in the left naris. The sinuses were not developed as yet, and there was 
no apparent bony pathology 

Under general anesthesia the mass was removed from the lateral wall of the left naris pos 
terior to the mucocutaneous junction. There was no unusual bleeding. The pathologic report 
was as follows: Grossly the fragment was a hemispherical mass of firm yellowish white tissue 
covered on one side by what appeared to be smooth white epithelium. There were several other 
fragments of reddish yellow granular tissue. Microscopically there were several sections from 


the various fragments of the specimen. The smooth white mass was covered with a thin strati 
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Fig. 1 (Case 1) \bove: glial tissue nodule covered by normal nasal mucous membrane 
(approximately « 100) 


Below: normal appearing glial tissue with ectatic capillaries (approximately »% 450) 
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Fig. 2 (Case 1) Above: nasal fibroma (approximately « 450) 


Below: nasal fibroma showing adult-type fibroblasts separated by collagen bundles (approxi 
mately « 450) 
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fied squamous epithelium. The deeper tissue was arranged in bundles in a loosely interwoven 
pattern. These bundles, on special staining, were found to be two different types of tissue. Part 
was a loose collagenous connective tissue, and the other bundles were masses of glial cells and 
fibers. Other fragments of tissue showed more glial elements and scattered ganglion cells. This 
represented a congenital anomaly which was a displacement of the central nervous tissue. None 
of these elements appeared to be malignant. The diagnosis was congenital displacement of ner 
vous tissue (Dr. C. Baker). Penicillin therapy, instituted 48 hours prior to surgery, was con 
tinued tor one week, and the patient was dismissed trom the hospital (Fig. 1) 

On May 22, 1944, the child was examined again, and the parents stated that he had a head 
cold at that time \bout five months previously he had bumped his nose, after which there was 
some epistaxis. No nasal obstruction was visible at this time 

When the child was examined on Oct. 31, 1944, the parents said that he had again bumped his 


nose, but there was no epistaxis. He did have an abrasion on each side of the nose, and the nos« 


Glial tissue similar to that in Cas (approximately 


appeared swollen. Intranasal insepction revealed the presence of a firm mass in the left vestibule 
[his was removed, and the pathologic report returned with a diagnosis of nasal fibroma 
(Dr. C. Baker) (Fig. 2) 

X-ray films made of the skull on Dec. 12, 1944, showed no reliable evidence of bony infiltra 
tion of the nasal bone or cribriform plate. ‘I lose Was in good condition, with adequate venti 
lation. There was no recurrence of either tumor when last examined on June 15, 1951, and the 
parents stated that the child had been free of any signs of nasal obstruction, except for an occa 


sional upper respiratory infection 

Case 2.—On Jan. 5, 1948, the mother of a 20-month-old white boy related that the child had 
had difficulty in breathing through the right side of the nose since birth. The child had very 
little drainage from the right nostril but was subject to almost constant colds. Examination 


revealed the right nasal fossa to be almost completely filled with a soft smooth-surfaced pink 


structure. The true character of this could not be determined by direct inspection. The left nasal 


fossa was apparently normal, and nothing of significance was seen in the mouth or oropharynx 
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Stereoscopic x-ray films of the paranasal sinuses in Water's position showed the sinuses to be 


1 


in the development stage. The left antrum was small but clear. There was a mottled clouding 
over the same area on the right side. No other abnormalities were noted 
As no bony defects were noted by x-ray examination and since the Furstenberg test was 


found to be negative, a small needle was inserted into the cystic portion after 48-hours of penicil 


lin therapy. After the aspiration of some clear straw-colored liquid, it was possible to determine 
] | | ] 
that the neoplasm was attached almost entirely to the lateral wall of the nose. The aspirated fluid 


| 


was sent to the laboratory and was found to have a specific gravity of 1.018, which corre 
sponded to a protein of about 4 gm. On this basis it resembled serum, rather than spinal fluid, as 
the latter has a normal specific gravity of 1.006 to 1.008 (Dr. P. Tollman) 

Paranasal sinuses and skull roentgen check-up made on Jan. 9, 1948, including posteroan 
terior and lateral views, show the area of the sphenoid sinuses to be clouded (3+). The 
sphenoid ridge appeared unbroken 

\ structure which was sessile in f¢ Wi ved 1 the lateral wall of the right vesti 
bule under general anesthesia 

Pathologic report was as fe V Grossly re were four pieces of tissue without definite 
characteristics, one measuring 15 by 10 mm., another 10 by 6 mm., another 9 by 5 mm., and the 
last 5 by 4mm. Microscopically these sections represented a mixture of collagenous tissue sucl 
as normally occurs in this area, along with a number of masses of glial tissue. The glial cells 
were regular in size and appearance. This represented a congenital malformation in which some 
central nervous system tissue was incorporated in the submucosa of the nose. The material did 
not appear to be malignant or to show any unusual growth activity. Diagnosis was anomalous 


central nervous system tissue (Dr. P. Tollman) (Fig. 3) 


COMMENT 
We have presented two cases in which central nervous system tissue occurred 
in nasal tumors of infants. In the absence of a generally accepted classification of 
neurogenic tumors of the nose, we are unable to properly label them at this time 
The clinical differential diagnosis between these tumors and those having central 


connections, such as encephaloceles and meningoceles, can be most difficult. The 


history, gross appearance, Furstenberg test, and laboratory analysis of fluid aspirated 


from suspicious intranasal cystic masses, when considered safe, aid one in arriving 
at a proper preoperative diagnosis. Roentgen studies should also be undertaken to 
demonstrate any bony defects for excluding the presence of central connections of 
these tumors. The likelihood of serious complications resulting from improper 
surgical attack is great. 

It was interesting that an intranasal fibroma occurred in the first case 16 months 
after removal of the first tumor mass. There has been no recurrence of any of the 
three tumors at the time of this writing, and it is considered unlikely that any will 
make future appearances. 

These tumors probably were congenital embryonal rests of displaced neural 
tissue, 

1020 Medical Arts Building (Dr. Cassidy) 


Wm. FE. Branch Clinic, 6805 Yucca St. (Dr. Wahl) 


REFERENCES 
1. Berger, P.: Considérations sur l’origine, le mode de développement et le traitement de 
certaines encéphalocéles, Rev. chir. 10:269, 1890 
2. Eckert-Mobius, A., in Denker, A., and Kahler, O.: Handbuch der Hals-Nasen-Ohren 
Heilkunde, mit Einschluss der Grenzgebiete, Berlin, Springer-Verlag, 1928, Vol. 5, p. 153. 


3. Browder, J., and de Veer, J. A.: Rhino-Encephalocele, Arch. Path. 18:646, 1934. 
98 





M TISSUE-NASAL FOSS 


WAHL—CENTRAL NERVOUS SYSTI 


CASSID) 


4. New, G. B., and Devine, K. D.: Neurogenic Tumors of Nose and Throat 
yng. 46:163, 1947 
5. Bailey, P., and Cushing, H { olfactif, Bull 


cancer 15:404, 1926 
6. Scherer, H 

Psychiat. 3:147, 1940 
1 De tt. N Qccurrence 


7. Guthrie, D., and 
Laryng. & Otol. 42:733, 1927 


J Critical Review Cerebral 


of Brain-Tissue Within the Noss 

Nasal Glioma, | 
8. Lampert, F. M.: Pathogenesis 
Gynec. & Obst. 38:159, 1924 


9. Anglade and Phillip: Le Gliome 


Kidf 


logique, Presse méd. 28:464, 1920 
10. Schwartz, A A., and Isaac s, H 
yng. 34:838, 1941 


id Treatment So-Called Congenital Cereb 


irg 
tude clinique et 





OTOTOXICITY FROM INTERMITTENT STREPTOMYCIN SULFATE 
THERAPY OF PULMONARY TUBERCULOSIS 
A Study of One Hundred Patients Treated Eight Months 


CAPTAIN HUBERT L. CLINE 
CAPTAIN JOHN H. HOUSEWORTH 
AND 


CAPTAIN FORREST W. PITTS 
MEDICAL CORPS, UNITED STATES ARMY 


( TOTOXICITY resulting from the administration of streptomycin or dihydro 


streptomycin may occasionally limit the usefulness of these drugs in the 


therapy of tuberculosis. Since the toxicity of any drug agent is related to the daily 
dose, duration of therapy, and, therefore, the total dosage, it follows that the admin 
istration of streptomycin every third day would decrease both the incidence and the 
severity of eighth nerve damage Phis observation has been borne out by earlier 
clinical studies which also indicated that the therapeutic effectiveness of strepto 
mycin administered every third day equaled that observed when streptomycin was 
employed daily for four months.' More recently, however, it has been realized that 
the most advantageous use of streptomycin in tuberculosis therapy is dependent 
upon the administration of streptomycin combined with other antimicrobial agents 
over longer periods of time.? It is the purpose of this report to record the incidence 
and severity of ototoxicity observed by objective methods in a series of 100 patients 
who received intermittent streptomycin therapy for eight months. Dihydrostrepto 
mycin was not used, because of previous reports which indicated a preponderance 
of cochlear toxicity. In contrast, it is recognized that streptomycin predominantly 
affects the vestibular division of the eighth nerve, a result which is considered to be 
clinically less hazardous.* 
PROCEDURI 

Chis group of 100 patients was hospitalized for moderately or far advanced pulmonary tuber 
culosis, and none had received previous antituberculosis therapy Most of them were young 
white men who were otherwise in good general health. The mean age was 25, with a range of 
19 to 64 years. Only the exceptional patient had evidence of preexisting auditory or vestibular 
damage \ll received 2 gm. of streptomycin sulfate intramuscularly every third day in two 
divided doses for six months. Then the dose was reduced to 1 gm. of streptomycin administered 
in a single dose every third day during the last two months. Isoniazid and/or p-aminosalicylic 
acid (PAS) orally was given daily to all patients 

\udiograms and ice water vestibular function tests were performed prior to initiation of 
treptomycin therapy and on completion of four and of eight months of drug therapy. Objective 
evaluations of the eighth nerve were repeated as indicated thereafter. Audiometric testing was 
a 

Krom the Otolaryngology and Tuberculosis Services, Fitzsimons Army Hospital, Denver 
Formerly Instructor, Department of Otolaryngology and Maxillo-Facial Surgery, University of 
lowa Hospitals, lowa City (Captain Cline) 

* References 3 and 4 
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accomplished by examining the better ear at 1024 cps air conduction with a Modei H-1 Maico 
audiometer. The audiologist then tested 512, 256, and 128 cps, repeated 1024 cps, and then 
proceeded through the higher frequencies. The test was repeated on the poorer ear. Bone con 
duction studies were made only on patients with previous middle ear disease. Speech audiometry 
was not utilized. Labyrinthine function was tested grossly by means of an ice water test. One 
to 2 ml. of ice water was placed in the external auditory meatus with the patient supine and the 
head turned %) degrees to the side opposite the ear being tested. After 30 seconds the face wa 
directed straight up, with the head at an angle of 30 degrees flexion with the horizontal. The 
duration of nystagmus was timed from the instillation of water to the termination of fine ny 
tagmic movement 

Criteria for evaluating the degree of auditory and vestibular dysfunction have arbitrarily 
been defined for the purpose of this report as follows 


1. None—less than 10 db. loss of hearing and/or nystagmus of 90 o1 ore 


second 
2. Slight—loss of 10 to 20 db. and/or nystagmus of 75 to 89 seconds 
Moderate—loss of 21 to 30 db. and/or nystagmus of 50 to 74 seconds 
4. Severe—loss of 30 or more db. and/or nystagmu 


reactiol 


Results are based on the net difference between 1 ings obtained after eight mont! 


drug therapy and the pretreatment status. The audiograms have been evaluated by separatins 


into two components : low or conversational ton resented by the average | | 


( nm de 


Irequencies ot Si, 1024, and 2 48 cps ind hig ol represented by the average 


frequencies of 4096 and 8192 ep 


RESULT 


lhirty-two per cent of the patients in this series had varying degrees of eighth 
nerve damage, as shown in the following tabulation. It was noted that the distribu 
tion of eighth nerve damage was equally divided between auditory and vestibular 
function tests 
Dystunetion 
rraphie only 


Vestibular only 


\udiographie and \ 


Total 


However, an evaluation by degree of dysfunction revealed differences in the 
toxicity pattern | lable 1). The lowest incidence of ototox1 ity appeared in the tone 
of the conversational frequencies (10%), while the higher tones of hearing and 
vestibular function were involved in 16% and 20% of the cases, respectively 

Furthermore, the highest occurrence of marked toxicity was noted in the vestib 
ular tunction (11%), in contrast to a smaller number of patients exhibiting severe 
disturbance of high tone function (2%) and low tone hearing (2%). It was dis 
tinctly unusual to observe disturbance of function in the conversational tones 
without severer damage in the higher tones and in vestibular function 

Since a single patient could manifest abnormal function in any combination of 
the three components of this study, it was important to consider each individually 
and record the maximum degree of toxicity observed. Of the 32 patients who 
manifested abnormal findings, the maximum degree of ototoxicity was slight in 12, 
moderate in 4, and marked in 16. Follow-up studies were performed one to six 


months after completion of eight months of intermittent streptomycin therapy on 


21 of these patients (Table 2). It was striking to observe that 16 of this group had 


spontaneous return to pretreatment status and an additional patient had improve 


ment. Specifically, of 11 patients with marked ototoxicity who were followed after 
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eight months of streptomycin therapy, 8 showed return to normal, and, similarly, 
2 of 3 patients with a moderate degree of ototoxicity and 6 of 7 patients with slight 
inner ear dysfunction were observed to return to the pretreatment level. 

Phus following eight months of intermittent streptomycin therapy 5 patients are 
known to have had persistent ototoxicity, and 11 with eighth nerve dysfunction 
were not followed because of transfer to other hospitals. The remaining 84 patients 
had audiograms and ice water vestibular function tests which were similar to the 
pretreatment studies 


COMMENT 


It is believed that older persons and patients with general debility or preexisting 
inner ear disease are more susceptible to eighth nerve damage. The majority of 


patients in this study were young men with normal hearing, vestibular function, 


PaeLe | Degree of Ototoxicity Observed in One Hundred Patients Treated Eight 


Vonths with Intermittent Streptomycin T heraf 


/ 


inetion 


Factor Evaluated Slight ri Marked Total Tests 


12 to 2048 eps ff 10 


1006 to BI eps 13 2 16 


Ice water caloric test r 11 ) 


Total 4 ) 15 if 


PasLe 2.—lollow-up of Twenty-One of Thirt wo Patients with Eighth Nerwue 


Dysfunction After Eight Months of I tent Streptomycin Treatment 


egree of Dysfunction 
Total 
Factor Evaluated Slight Moderate Marked Patients 
Total patients with dysfunction 12 4 16 
No. of patients followed 7 3 1] 


No. of patients returned to normal j 4 5 


and nutrition prior to streptomycin therapy. These factors plus the method of 
streptomycin administration probably account for the relatively low incidence of 
permanent eighth nerve damage. It may be emphasized that two-thirds of the 
patients did not have objective evidence of ototoxicity. Follow-up studies on 21 
patients who have varying degrees of eighth nerve dysfunction disclosed that three 


fourths of this group manifested complete reversibility to pretreatment levels follow 


ing eight months of streptomycin sulfate therapy. This observation would indicate 


that when this drug was administered in dosage of 1 or 2 gm. every third day for 
eight months ototoxicity was minimal and not a serious problem. Although ototox 
icity has been reported to develop after cessation of streptomycin therapy, none was 
noted in this series.+ 

Phe patient with active tuberculosis will be confronted with many problems in 
rehabilitation after he leaves the sanatorium with inactive disease. It is of utmost 
importance to avoid permanent injury to the eighth nerve, which would add to the 


patient’s handicap. The physician has several alternatives to minimize or avoid 


en 


t+ References 4 and 5. 
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permanent auditory and vestibular impairment in the exceptional patient who 
appears to manifest a predisposition to ototoxicity due to streptomycin therapy 
A combination containing equal quantities of streptomycin and dihydrostreptomyci 
is available for clinical use. This may be a means to minimize untoward side-ettects 
on the two divisions of the eighth nerve without altering therapeutic effect.° not 

ototoxic combination of drugs, such as isoniazid and PAS, has recently been shown 
to offer therapeutic promise in the treatment of tuberculosis.’ If this promise is 
borne out by further experience, another approach will be available to minimize 
the duration of treatment and total dose of streptomycin that may be necessary fot 


definitive therapy for any given patient. 


SUMMARY 


One hundred patients with pulmonary tuberculosis were treated for six months 
with 2 gm. of streptomycin sulfate intramuscularly every third day and for two 


months with 1 gm. every third day. Serial audiograms and ice water vestibular 


function tests revealed that 12% developed a slight degree of ototoxicity, 4% ad 


moderate impairment, and 16% had marked dysfunction, with an over-all incidence 
of 32% by the criteria described in this study. The highest incidence of eighth nerve 
dysfunction occurred in the higher frequencies (4096 and 8192 eps) and in vesti 
bular function. Marked toxicity appeared most frequently in the latter component 
However, follow-up studies after eight months of streptomycin therapy revealed 
that most of the patients had only transient dysfunction regardless of the degree 


and type of ototoxicity observed during the period of drug administration 
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MYIASIS MALIGNA OF NOSE AND EARS IN CEYLON 


Recommendation of a New Treatment 


HEINZ G. A. BAYER, M.D. 
KANDY, CEYLON 


T SHALL. be the task of this paper to discuss myiasis maligna in Ceylon and to 
recommend a new treatment. 

There are only a few reports, as far as can be traced here, published about 
myiasis maligna. Keiser’ wrote in 1948 about myiasis of the eye; Zumpt * wrote 
about myiasis in human beings and in animals in Africa in 1951; Galliard * gave a 
similar report about the conditions in Tonkin, Indochina; Wright and Patton * 
published from India some reports about infections with maggots caused as in our 
cases by Chrysomyia bezziana. It must be added that, on the continent, for centuries 
surgeons purposely infected wounds with maggots, because the maggots eat up the 
necrotic parts and clean the wounds. But on the continent the C. bezziana species 
is unknown. 

The C. bezziana species, which is mostly responsible for myiasis maligna, as | 
would like to call this kind of severe infection, can be traced also in the tropics, in 
the United States, and in Canada (Ash and Spitz *). This fly deposits its eggs on 
human beings only if there is a bad-smelling discharge, for example, ear discharge, 
sinusitis, or ozena, There is a common belief that only sleeping persons are attacked 


by the fly, but the opposite could be true (Case 2). There are no exact reports about 


the amount of time the eggs need to develop into maggots ; it is supposed to be about 
seven days, according to a personal report from Dr. Jayawickreme, Entomologist, 
Colombo, Ceylon. The maggots are about 1.5 to 2 cm. in length, about 2 mm. in 
width, and they have hook-like structures all over the body, which make it difficult 
to extract them from wound cavities. Within the wounds the maggots of the C 
bezziana species are not satisfied with destroying dead tissue, but they also attack 
fascia, muscle, periosteal tissue, and even perforate bone such as the walls of the 
ethmoid sinus. One can imagine the kind of symptoms and destruction that can be 
caused by these maggots within the ear, nose, and throat area (Muhlens and co 
workers °) if they attack in bigger numbers and if no proper medical care is imple- 
mented. After about five to seven days the maggots are mature and escape from the 
wound and settle down in the earth, where they develop again into flies and start a 
new life. 
REPORT OF CASES 

The following are the histories of two patients with myiasis maligna who were treated in the 
last few months at the Civil Hospital, Kandy. 

Case 1.—C. A., a 46-year-old woman, was admitted to the hospital on Feb. 9, 1952. Her 
medical history consisted of nasal trouble for several years; a Caldwell-Luc operation done in 
Colombo, Ceylon, in May, 1949; continual bad-smelling nasal discharge, and headache. Three 
-ieiampapiaeen 


Specialist-in-Charge of Ear, Nose, and Throat Department Civil Hospital. 
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days prior to admission, extremely severe headache, more nasal discharge than usual, and se 
epistaxis developed, causing the patient to seek admission at the Civil Hospital, Kandy. 

Upon admission the patient was in a poor general state of health, being anemic, restless, and 
having a temperature of 102 F. 

Examination of the ears revealed no abnormal condition. There was edema of the nose and 
the surrounding area, with a very offensive blood-stained nasal discharge. Examination of the 
interior of the nose revealed that a part of the septum, a part of the ethmoid cells, and the left 
lower turbinal bone were missing. The posterior part of the septum was loose and shaking, and 
a large number of maggots were moving around in the nose. About 15 to 20 maggots were 
mechanically extracted; the others hid in the sinuses as soon as the light of the reflector was 
focussed into the nose. The throat was normal. X-rays revealed opacity over all of the sinuses 
and a visible septum defect. Reactions for syphilis were negative. 

Therapy consisted of administration of sulfonamides, antineuralgic drugs, Omnopon (a pro- 
prietary mixture of opium alkaloids), and dressing the nasal cavity with plugs soaked in 
eucalyptus-menthol oil. The dressing had to be removed after 10 minutes, because the patient 
complained of a burning sensation. 

On Feb. 10, 1952, the patient’s temperature remained elevated. Again some 15 to 20 maggots 
were removed. Her nose was plugged with material soaked in 10% dextrose solution, with the 
idea of enticing the maggots to feed on the dextrose solution and thus to attach themselves to 
the plug. 

On Feb. 11, 1952, about 10 to 15 maggots were easily extracted together with the plug, since 
the maggots had attached themselves to the plug. A dressing was again applied to the nose, 
using the dextrose-soaked plugs. 

On Feb. 12, 13, 14, and 15, altogether about 45 to 50 maggots were extracted with the dextrose- 
soaked plugs. The patient’s temperature was normal. In addition to the other drugs, she received 
about 1.5 gm. of neoarsphenamine (Neosalvarsan) 

From Feb. 16 to Feb. 21, the patient's nose was plugged with the dextrose-soaked plugs in 
order to remove the maggots and to improve the rhinitis atrophicans, as well 

The patient was discharged from the hospital on Feb. 21, 1952. No maggots were visible; 


only the destruction of the interior part of the nose remained. 


E picrisis.—Because the patient seemed to suffer for several years from sinusitis 
and rhinitis atrophicans, it is hard to decide what damage was caused purely by the 
maggots. I would say that at least the defect of the septum and the anterior parts 
of the ethmoid sinuses was caused by this maggot infection, and far more damage 
would have been caused without proper medical care. 

It seems that plugging the nose with dextrose solution was a great help, because 
the maggots seemed to like to suck the dextrose solution, biting tightly into the plug, 
and thus the maggots were removed together with the plug. 

In former times it was recommended to lavage the nose with cocaine solutions 
or to plug the nose with chloroform oil. These medicaments might anesthetize the 
maggots, but the maggots would have to be removed mechanically, which is not 


always possible. By means of the method employing the use of dextrose-soaked 


plugs, surgical procedures can be avoided. This medication is easily applied and can 


be used on other parts of the body, as well. 


Case 2.—A 30-year-old woman was admitted to the hospital on July 22, 1951. She had a 
medical history of ear discharge for several years and tenderness over the left mastoid process 
Upon admission the patient was in a poor state of general health but had a normal temperature. 
Examination of the ears revealed an aural discharge and otitis media chronica on the right side 
and a bad-smelling aural discharge, tenderness above the mastoid process, and otitis media 


chronica on the left side. A hearing test revealed conductive and nerve deafness, especially on 
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the left side. Results of the labyrinth test were normal. X-ray studies revealed very few mastoid 


cells on either side, bone destruction, and a cholesteatomatous cavity on the left side. The nose, 


throat, and larynx were normal. 
Conservative therapy was employed, because the patient refused to undergo a major operation. 


Only an abscess above the left mastoid process was drained 


On Aug. 9, 1951, after some persuasion, the patient agreed to a radical operation of the left 
ear. The operation was performed, and the cholesteatomatous cavity was traced. 
From Aug. 10 to Aug. 19, the operative cavity was dressed every second or third day. The 
conditions were normal, but there was a constant putrid odor and discharge 

On Aug. 20 there was severe pain in the left ear. About 15 to 20 maggots were removed from 
the wound when the dressing was changed. The maggots belonged to the C. bezziana species. 
The wound was dressed with plugs soaked in 10% dextrose solution 


On Aug. 21 about 10 maggots were extracted together with the plug. The wound was dressed 


as before 
Aug. 22 revealed no more maggots, but granulation tissue was growing 


") 


Examination on 
Plugs soaked with dextrose solution were inserted daily into the operative cavity until Aug 


From Sept. 6 to Sept. 26, granuiation tissue was scraped from the wound. Two small bone 


, 
sequestra were removed. From that time on, the healing of the wound was retarded 


Operative control of the cavity was begun Sept. 27, 1951. Granulation tissue was scraped 
from the wound, and the wound behind the ear closed up 
2, | noticed that the left dressed ear of the patient, 


On visiting the patient in the ward on Oct. 2, 
which was always unclean, was surrounded by a number of flies. One fly looked like those 


of the C. bezziana species, being larger than the ordinary fly and having gray-green-colored 
wings. 

About 20 maggots of the C. bezziana species were extracted together with the dextrose- 
soaked plugs from Oct. 5 to Oct. 12 

From Oct. 15 to Nov. 9, 1951, postoperative treatment of the lesion of the ear was carried 


out. The cavity epithelialized on the date of the patient’s discharge from the hospital. The hearing 


in the left ear was improved by about 200%. 

E picrisis.—TVhe patient suffered from aural discharge for several years. A radi 
cal operation of the left ear was performed, but the postoperative cavity twice became 
infested with maggots of the C. bezziana species. The cavity was plugged with plugs 
soaked in 10% dextrose solution. The maggots were then extracted with the plugs, 
for they had attached themselves firmly to the plugs. It is most probable that the 
sequestration of the bone of the mastoid process was caused by the maggots, and, 
because the maggots were trapped by the dextrose solution and could easily be elimi 


nated, more damage was not done. 


SUMMARY AND CONCLUSIONS 


Myiasis maligna of the nose, the sinuses, the ears, and the mastoid process was 


reported, and a new treatment, the plugging of the infested parts with plugs soaked 


in 10% dextrose solution, was recommended. 

rhis treatment has the advantage of the maggots being extracted together with 
the plug, and they do not have to be mechanically pulled out one by one, as done in 
former times. The maggots seem to have a liking for the dextrose solution, and, 
therefore, they invade the plugs and stick to it. This method is easy and successful 
and avoids the performance of even major operations to get rid of these dangerous 
maggots in deep narrow cavities. This treatment can be used by other than ear, nose, 
and throat surgeons with the same success, and it can be recommended strongly 


according to the experience in 11 patients treated this way in Ceylon. 
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Case Reports 


ABNORMAL COURSE OF THE CERVICAL PART OF THE 
INTERNAL CAROTID ARTERY 


G. EVERBERG 
GENTOFTE, DENMARK 


A CORDING to most of the large textbooks of anatomy (e. g., those of Cunning- 
ham, Gray, and Spalteholz), the internal carotid artery arises from the 
common carotid at the level of the upper edge of the thyroid cartilage and then 
passes almost vertically to the carotid foramen, lateral to and behind the pharynx. 
It is mentioned that the artery may follow a slightly tortuous course, but actual 
ectopy has only been mentioned in the clinical literature, 1nost frequently in the form 
of single case histories. 

An abnormal course of the cervical part of the internal carotid artery may be 
present to a varying degree, either in the form of a faint pulsation of the posterior 
palatine arch or in the form of a prominent and pulsating vessel in the middle of the 
posterior pharyngeal wall. It is important to be aware of this vascular anomaly 
owing to the fatal consequences following operations on the pharynx of patients in 
whom it has been overlooked. 

As stated in the literature, the anomaly has most frequently been found acciden- 


tally, as was also the case in our patient. 


REPORT OF A CASI 


A man, aged 81, who had never been previously ill, was admitted to the department of otology 
for the removal of nasal polypi 

The patient was of a healthy appearance. His blood pressure was 220/120 mm. Hg. The 
polypi were observed in the mucous membrane of both sides of the nose; they were removed 
with the area under local anesthesia soon after his admission to the hospital 

In the posterior wall of the pharynx, an elongated, tortuous, pulsating prominence, somewhat 
thicker than a pencil, appeared from behind the right tonsi!, projecting to the midline, from 
which it passed the larynx below to the right of the midline. 

Arteriography of the right internal carotid artery showed that the cervical part followed a 
peculiarly tortuous course, passing medially—almost to the midline—at the level of the upper 
edge of the corpus epistropheus, then continuing laterally and downward. 

The other examinations revealed nothing abnormal in the patient, except the presence of 
hypertension, The hemoglobin content was 100%, the sedimentation rate was 10 mm. in one 
hour, and the Wassermann test was negative; complete examination of the blood and urine 
revealed nothing abnormal 

According to the literature,’ the cause of this vascular anomaly is a fetal develop- 
mental anomaly of the carotid artery; it is therefore of great importance, since it 
may occur in children and young patients, who are often subjected to operations 
on the pharynx. 

The early literature on this subject contains reports of the fatal consequences of 
adenotomy and tonsillectomy due to an accidental tear in the malpositioned and 
overlooked internal carotid artery (Schmiegelow *). 

a 


From the Department of Otology, Copenhagen County Hospital 
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Fig. 1.—The elongated projection can be observed when the mouth of the patient is opened. 


RIGHT 


Fig, 2 Arteriogram of the right internal carotid artery, showing the abnormal course of 


the cervical part 
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Its clinical importance in an incision of a peritonsillar or retropharyngeal abscess 
is stressed by Malver; and after Carmack and Trussler’s experimental production 
of shock by the injection of small doses of procaine hydrochloride and epinephrine 
directly into the carotid artery, this vascular anomaly will undoubtedly be borne in 
mind when local anesthesia of the pharynx is to be produced. 

Even when ectopy of the internal carotid artery has been recognized, there may 
be surgical interventions, such as esophagoscopy and laryngoscopy, which have to 


be done. 
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Clinical Notes, New Instruments and Techniques 


USEFUL SUBSTITUTE FOR THE MALLET AND CHISEL IN RHINOPLASTY 


ALBERT P. SELTZER, M.D. 
PHILADELPHIA 


In operations on the nose which involve the use of a chisel and mallet for cutting bon¢ 
and cartilage, there is often some degree of fear aroused in the patient, regardless of the 


anesthetic and of most careful technical procedure. There may also be inaccuracy in making 
a satisfactory separation of the bony parts, especially in fracturing the anterior maxillary 
process in removal of a hump. 

To obviate these conditions, I have repeatedly sought to devise some means other than 
those in common use. To this end, a fusiform-shaped chisel with a wedge-shaped cutting edge 
has been used, especially for narrowing the nose in the course of a rhinoplasty. While this has 
been an improvement, it has not been entirely satisfactory, and now another instrument has been 
tried out on a number of cases, with gratifying results. 

Narrowing the nose is a necessary step in the operation for removal of a hump. The first 
part of the technique consists in removing enough bone and cartilage over the nasal dorsum 
to create the desired nasal profile. 

The skin over the nose is then undermined with scissors passed through the intranasal 
incision, and the periosteum is similarly elevated. To remove the hump, the upper lateral 
cartilages are separated first on one side and then the other by means of a knife or double 
edged scissors. At this point, a button-end scalpel is inserted through the left incision and 
carried downward over the dorsum and further around the nasal tip until it appears in the 
incision on the right side. 

The field is then ready for bone surgery. Where the hump is small, removal can be accom 
plished with a rasp, but if there is any considerable amount of bony tisue to be removed, it 
must be done with a saw. 

Whether the hump is small or large, its removal obviously leaves a widened and flattened 
nasal dorsum, which requires narrowing, both for the esthetic effect and to avoid the sharp, 
angular edges which have been caused by cutting through the bone. Such edges may serve 
to irritate the overlying skin and cause necrosis and scarring. 

The customary technique for narrowing the nose is to fracture the frontal maxillary 
processes and press their borders together. To accomplish this, the periosteum is elevated 
from the lower border of the pyriform opening to the nasofrontal suture. A saw is inserted 
beneath the periosteum, and about two-thirds of the thickness of the bone is cut through along 
the nasofacial groove. This process is repeated on the opposite side. 

To complete the separation of the frontal process from the body of the maxilla, the common 
practice has been to exert manual pressure on the bony part to be separated. By this mean 
there is often not an exact line of fracture at the saw line, and also the effort required may 
be more or less disturbing to the patient. To avoid this situation, the biconvex chisel and 
mallet previously used to complete the outfracturing of the nasal bones have been replaced 
by the Reiter surgical mallet. 

This instrument is routinely used by the dentist in the removal of impacted teeth and 
in a variety of other dental procedures. It is an automatic surgical mallet, shaped like a 

sacle 


From the Department of Plastic and Reconstructive Surgery, St. Luke’s Medical Cente: 
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hypodermic syringe, which enables the operator to regulate the force of the blow. Once the 
instrument is adjusted, the action can be automatically repeated any number of times or changed 
at will. There are a large number of detachable points available, but the combination for 
general use consists of only six. They are three gouge chisels of various convexities, a Ward 
knife, and two flat chisels of different widths, one double, the other single-beveled. 

The results of the use of this instrument have proved to be superior to other means that 
I have employed to cut through bone in the fracture of the maxillary processes following 
the preliminary partial separation with the saw. It leaves the operation wholly in the hands 
of the surgeon, in contradistinction to the chisel and saw method, in which an assistant must 


\utomatic surgical mallet 


be present to aid in the process. The line of fracture can be definitely controlled, and_ the 
force of the impact can be adjusted to the requirements of the work to be done. This adjustment 
is made by turning a ring on the handle forward or backward. The variability of the stroke 


which occurs in using the hand mallet is in this way eliminated. In addition to the technical 


advantages, the use of the instrument for this purpose causes less discomfort to the patient 


and in this way gives greater satisfaction than the use of the hand mallet and chisel. 


The new adaptation to rhinoplastic surgery of an already familiar instrument is described 


with the idea that it may furnish equal satisfaction to plastic surgeons in general. 
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Special Reports 


HEARING AIDS ACCEPTED BY THE COUNCIL ON PHYSICAL MEDICINE AND REHABILITATION 
AMERICAN MEDICAL ASSOCIATION 


AS OF JAN. 1, 1954 


Acousticon Models A-17, A-180, & A-185 


Mfr., Dictograph Products Inc. 
95-25 149th St. 
Jamaica 35, N. Y. 


Audiotone Models 11 & 15 
Mfr., Audio Company of America 
5305 N. 6th St. 
Phoenix, Ariz. 


Audivox Models Super 67 & 70 
Mfr., Audivox, Inc. 
123 Worcester St. 
Boston 18 


Aurex Models L & M 
Mfr., Aurex Corporation 
1117 N. Franklin St. 
Chicago 10 


Beltone Mono-Pac Model “Lyric” 


Beltone Mono-Pac Model M 


Beltone Mono-Pac Model “Rhapsody” 
Mfr., Beltone Hearing Aid Co. 
2900 W. 36th St. 

Chicago 32 


Cleartone Models 500 & 700 


Cleartone Regency Model 


Mfr., American Sound Products, Inc. 


1303 S. Michigan Ave. 
Chicago 5 


Dahlberg Model D-1 
Dahlberg Junior Model D-2 


Dahlberg Model D-3 (Tru-Sonic) 


Dahlberg Model D-4 (Tru-Sonic) 
Mfr., The Dahlberg Company 
Golden Valley 


Minneapolis 22 


Fortiphone Models 19LR, 20A, 21C, & 22 
Mfr., Fortiphone Limited 
Fortiphone House 
247 Regent St. 
London, W.1, England 


Distr., Anton Heilman 
75 Madison Ave. 


New York 17 


Gem Models V-35 & V-60 
Mfr., The Gem Ear Phone Co., Inc. 
50 W. 29th St. 
New York 1 


Goldentone Models 25, 69, & 97 
Mfr., Johnston Hearing Aid Mfg. Co. 
708 W. 40th St. 

Minneapolis 8 


Distr., Goldentone Corp. 
708 W. 40th St. 
Minneapolis 8 


Maico Maxitone 
Maico Model J 


Maico Top Secret Model L 
Mfr., The Maico Company, Inc. 
21 N. 3rd St. 
Minneapolis 1 


Micronic Model 303 
Micronic Model Mercury 


Micronic Star Model 
Mfr., Audivox, Inc.—Successor to Western 
Electric Hearing Aid Division 
123 Worcester St 
3oston 18 


Microtone Classic Model T-9 


Microtone Models T-10 & T-612 
Mfr., The Microtone Company 
Ford Parkway on the Mississippi 
St. Paul 1 
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National Ultrathin Model 504 


National Vanity Model 506 
Mfr., National Hearing Aid Laboratories 
106 S. 7th St. 
Philadelphia 6 


Normatone Model C 


Normatone Model D-53 
Mfr., Johnston Hearing Aid Mfg. Co. 
708 W. 40th St. 
Minneapolis 8 


Distr., Normatone Hearing Aid Co. 
22 E. 7th St. 
St. Paul 1 


Otarion Models B-15 & B-30 
Otarion Models F-1 & F-3 
Otarion Models G-2 & G-3 
Otarion Model H-1, Custom “5” 
Mfr., Otarion, Inc. 


4757 N. Ravenswood Ave. 
Chicago 40 


Paravox Model D (Top-Twin-Tone) 
Paravox Model J (Tiny-Myte) 


Paravox Model Y (YM, YC, & YC-7) 
(Veri-Small) 
Mfr., Paravox, Ine. 
2056 E. 4th St. 
Cleveland 15 


Radioear Model 62 Starlet 
Radioear Model 72 


Radioear Model 82 (Zephyr) 
Mfr., E. A. Myers & Sons, Inc. 
306 Beverly Rd. 

Mt. Lebanon 
Pittsburgh 16 


Distr., Radioear Corporation 
306 Beverly Rd., Mt. Lebanon 
Pittsburgh 16 


(All aforementioned hearing aids have 
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Silvertone Models H-16, J-92, & P-15 
Mfr., Johnston Hearing Aid Mfg. 
Company 
708 W. 40th St. 
Minneapolis 8 


Distr., Sears, Roebuck & Co. 
925 S. Homan Ave., Chicago 7 


Solo-Pak Model 99 
Mfr., Solo-Pak Electronics Corp. 
Linden St 


Reading, Mass 


Sonotone Models 900, 910, 920, 925, 940, 966, 
977, & 988 
Mfr., Sonotone Corporation 
Elmsford, N. Y. 


Televox Model E 
Mfr., Televox Mfg. Company 
1307 Sansom St. 
Philadelphia 7 


Telex Models 99, 200, 300-B, 400, 500, 952, 
953, & 1700 
Mfr., Telex, Inc. 
Telex Park 
St. Paul 1 


Tonamic Model 50 
Mfr., Tonamic, Inc 
12 Russell St 


Everett 49, Mass. 


Tonemaster Cameo Model 
Mfr., Tonemaster, Inc. 
400 S. Washington St. 
Peoria 2, IIl. 


Unex Midget Models 95 & 110 


Unex Models 200 & 230 
Mfr., Nichols & Clark 
Hathorne, Mass. 


Vacolite Models J & J-2 
Mfr., Vacolite Company 
3003 N. Henderson St. 
Dallas 6, Texas 

Zenith Miniature 75 

Zenith Model Royal 

Zenith 

Zenith “Regent” 

Mfr., Zenith Radio Corporation 
5801 W. Dickens Ave. 
Chicago 39 


Model Super-Royal 


vacuum tubes.) 


Accepted hearing aids more than five years old have been omitted from this list for brevity. 
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HEARING AIDS 


TRANSISTOR HEARING AIDS ACCEPTED 


Acousticon Model A-300 
Mfr., Dictograph Products Inc. 
95-25 149th St. 
Jamaica 35, N. Y. 


Audivox Model 71 
Mfr., Audivox, Inc. 
123 Worcester St. 
Boston 18 


Maico Transist-Ear, Model O 
Mfr., The Maico Company, Inc. 
21 N. 3rd St. 

Minneapolis 1 


Otarion Model C-15 
Mfr., Otarion, Inc 
4757 N. Ravenswood Ave. 
Chicago 40 


Sonotone Mode! 1010 


Mfr., Sonotone Corporation 
Elmsford, N. Y. 
Telex Model 954 
Mfr., Telex, Inc. 
Telex Park 
St. Paul 1 


Zenith Model Royal-T 

Zenith Model Super Royal-T 
Mfr., Zenith Radio Corporation 
5801 W. Dickens Ave. 
Chicago 39 


SEMIPORTABLE 


Ambco Hearing Amplifier (Table Model) 
Mfr., A. M. Brooks Co. 
1222 W. Washington Blvd. 
Los Angeles 7 


Aurex Semi-Portable 
Mfr., Aurex Corporation 
1117 N. Franklin St. 
Chicago 10 


1 transitor, 2 tubes, and 2 batteries 


All transitor 


3 transistors and 1 battery 


l transistor, 2 tubes, and 2 batteries (A & B) 


l transistor, 2 tubes, and 2 batteries (A & B) 


l transistor, 2 tubes, and 2 batteries (A & B) 


3 transistors and 1 battery 


3 transistors and 1 battery 


HEARING AIDS 


Precision Table Hearing Aid 
Mfr., Precision Hearing Aids 
5157 W. Grand Ave 


Chicago 39 


Sonotone Professional Table Set Model 
Mfr., Sonotone Corporation 


Elmsford, N. Y. 





Abstracts from Current Literature 


Ear 


MANAGEMENT OF NERVE Dearness. J. SAtaLorr, Eye, Ear, Nose & Throat Month. 32:196 
(April) 1953 


One of the foremost and challenging problems facing otology is the satisfactory management 
of the patient with nerve deafness If one evaluates with critical detachment the general 
management of nerve deafness by some otologists, it must be concluded that the results are 
unsatisfactory and the overall picture somewhat disturbing \ll too frequently patients with 
pure nerve deafness, hopeful of having their hearing restored, receive corrections of their nasal 
septums, sinus irrigations, tubal inflations, frequent injections of unproved remedies, and other 
measures which generally do little or nothing to improve the hearing. It is not surprising 
that some patients become disillusioned and resentful 

Because of meager therapeutic results over a period of so many years, there is now an 
increasing tendency for hard of hearing patients to go directly to a hearing aid company without 
even considering the importance of an otological examination. Of the persons who purchase 
hearing aids without benefit of careful otological study, many could have their hearing improved 
by removal of impacted cerumen, treatment of infections in the middle ear, psychotherapy, 
fenestration or attention to the nasopharynx 

If otologists continue to disregard the responsibility for the patient with nerve deafness for 
one reason or another, they are indeed lacking in vision and failing thousands of patients in 
dire need of their help. Until some definitive cure for certain types of nerve deafness is 
established, it behooves the otologist to treat the patient and his symptoms rather than, or in 
addition to, the nerve of hearing »roper 

Every patient complaining of a hearing handicap should be considered not merely a diagnostic 
problem but a therapeutic one. It is advisable, whenever the findings in such patients reveal 
either a binaural speech reception of 35 db. or greater or the better ear shows an average 


audiometric hearing loss of 35 db. or more, to categorize these patients as (a) those who shoul 


| 
receive medical and surgical care in addition to aural rehabilitation and (/) those who should 


receive aural rehabilitation alone 


The management of the patient with nerve deafness is primarily the responsibility of the 
otologist, and most aural rehabilitation can and should be conducted in the private office of every 
otologist. This can readily be done without any expensive and complicated equipment or 
sound-proofed rooms. The principal objective of aural rehabilitation is to help the patient 
overcome his hearing handicap in any and every possible manner These may include an 
explanation of the organic pathology; psychological adjustment; the fitting of a hearing aid, 
when indicated; auditory training, and speech reading, when necessary. Of all these elements, 
only speech reading is not within the present scope of most otologists. If the patient is pr 
foundly hard of hearing and requires training in speech reading, the otologist should either 
recommend or have associated with him a speech reading teacher to conduct this training 

Psychological adjustment is necessary not only for the patient but also for his family and 
close friends, especially if the patient is a child. At some point in the program it is essential 
that the patient be made to accept his disability as a permanent one and not sit by and wait for 
a physiologic cure. Above all, confidence and self-assurance must be instilled in the patient 
By far the most important factor in many patients with nerve deafness is not the hearing loss 
but its effect on the personality, It is essential to treat the patient with nerve deafness as a 
total personality and not merely concentrate on his ears. Significance of a hearing loss can be 
evaluated only in terms of its effect on the patient's personality and his ability to communicate 
satisfactorily 

The otologist who takes time to understand his patient is best qualified to manage nerve 
deafness. Only in this manner can the otologist supply each patient with both insight and 


facts to cope with and solve with a critical detachment the many problems which confront him. 
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ttssentially, the patient is best treated when he receives the tools for satisfactory communicatior 
and the confidence am. knowledge of how best to use these tools. It is vital for otologists 
forthrightly to resolve the challenging problem of satisfactorily managing the patient with 
nerve deafness. The solution, lying in the field of medical otology, is obvious and highly succes 


ful. It should be adopted by every otologist in his own office and adapted to the need of 


atie 
une Jennes, Waterbury, Conn 


PUMOR OF THE GLOMUS JUGULARE WITH EXTENSION INTO THE MIppLE Ear (NONCHROMAFFIN 


PARAGANGLIOMA OR CArRoTID-Bopy-Tyrpe Tumor). E. ALEXANDER, P. R. BeAMER, and 
J. O. Witiiams, J. Neurosurg. 8:515 (Sept.) 1951 


Most tumors of the giomus jugulare now recorded in the literature were discovered because 
of signs and symptoms related to the ear; usually these were deafness and chronic otorrhea; 
occasionally they were complaints of dizziness, tinnitus, and pain 

This tumor is encountered most frequently in the age group of 30 to 50 years. In the rela 
tively small number of cases (28) thus far recorded in the literature, there is a higher incidence 
(22) among women. The medical history is usually one of relatively long duration, and in at 
least two cases the patients had symptoms for 20 years or more 

Ihe tumor is histologically similar to the carotid-body tumor and to the rare tumor occurring 
in the region of the aortic arch. Tumors of this type are locally invasive but are usually benign 
and very slow in their growth. OccasiGnaliy such a tumor can be removed completely when 
discovered in the early stages 

There have been at least seven deaths among the recorded cases Two patients died after 
the attempted removal of the tumor; four died apparently of gross extension of the tumor into 
the intracranial cavity, and one died of meningitis and a cerebeilar abscess 

Che authors report a case of tumor of the glomus jugulare (verified by biopsy) occurring 
in a woman aged 35 who gave a history of poor health for three years, deafness and tinnitus 
in the left ear associated with ataxia for one year, paralysis and numbness of the left side of 
the face, voice change for four months, and hiccup for one month 

Neurologic examination showed no abnormalities of the first six cranial nerves. There were 
complete peripheral paralysis of the left 7th nerve, with only faint motion of the orbicularis oris 
on the left, and complete paralysis of the &th, 9th, 10th, 11th, and 12th cranial nerves on the 
left. The drum membrane of the left ear showed, protruding through it, a smooth, red mas 
with very slight pulsations synchronous with the heart beat. There were ataxia of the left arm 
and leg, hyperactive deep reflexes on the left, an unsustained ankle clonis of the left foot, and a 
questionable Babinski sign on the left 

Angiography of the left common carotid artery showed a normal vascular pattern of the 
anterior and middle cerebral vessels and a very vascular mass which filled the floor of the 
posterior fossa on the left side, extending slightly across the midline. [t extended posteriorly 
as far as the foramen magnum and seemed to extend into the middle fossa as well 

Because of the extreme vascularity of this tumor and its extensive nature, with invasion of 
bone and obvious growth across the midline, it was felt to be inoperable. The patient was sub 
jected to extensive radiation therapy and showed definite improvement, but the outlook is not 


considered good. It remains to be seen whether roentgen therapy will be effective in shrinking 


a tumor of this type Acpers, Philadelphia [A. M ArcH. NEUROL. & PsyCHIAT.]. 


HEARING IMPAIRMENT IN PRESCHOOL-AGE CHILDREN. Miriam D,. Pauts and WILLIAM G 
Harpy, Laryngoscope 62:534 (June) 1953 


Almost 600 infants and preschool children constitute this study Although the average 


) lo 


hearing loss for the whole group was 62 db., there was not one child with a total hearing 
Recent developments have changed the whole picture. Galvanic skin resistance audiometry 
enables the hearing threshold to be determined even in infants, and the modern hearing aid 
enables even those with a loss as great as 75 db. to use sound as a major pathway for language 
comprehension, provided, of course, that the proper management and training methods are 


stituted. 
maneed HitscHLer, Philadelphia 
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INFLUENCE OF FENESTRATION SURGERY ON Bone-CoNnDUCTION MEASUREMENTS. FREEMAN 

McConneELL, Laryngoscope. 62:1267 (Dec.) 1952. 

Many detailed examinations (preoperative and postoperative) with careful controls on normal 
and fenestrated ears revealed that there is a postoperative gain in bone conduction. This shift 
occurred throughout the range of 1000 to 4000 cycles and averaged 6.6 db. Individual cases, 
however, differed, leading to the conclusion that there are unknown factors involved in these 
cases. It was also shown that the residue of conductive component following surgery was, on 
the average, independent of the magnitude of the original impairment. Because of the disruption 
of the ossicular chain at operation, there is a minimal 20-db.-conductive loss. Any nerve loss 


must be added to this. H1tscH_Ler, Philadelphia. 


CLINICAL AND RESEARCH VERSION OF THE BEKESY AUDIOMETER. Scott N. REGER, Laryngoscope 

62:1333 (Dec.) 1952. 

Reger describes a version of the Bekesy audiometer. The listener automatically records 
his threshold acuity, eliminating the factor of the skill of the examiner. Also, in so doing an 
indication is given of the intensity difference limen at or near the threshold level, demonstrating 
the presence or absence of recruitment at threshold. Clinical and research applications are dis 


cussed and details of construction given. Hitscnver, Philadelphia 


CAPILLARIES OF THE VESTIBULAR MEMBRANOUS LABYRINTH IN THE GUINEA Pic. CATHERINE 
A. Situ, Laryngoscope 63:87 (Feb.) 1953. 

These studies on the capillaries of the vestibular membranous labyrinth of the guinea pig 
supplement those already made by previous investigators of the cochlea of the guinea pig. Twenty 
five pigs were studied after intravascular precipitation of Prussian blue or lead chromate. The 
arteries and capillaries found are described in detail. The most dense capillary beds were found 
beneath the hair-cell area. The pattern of these plexuses was similar. 


Hitscu_er, Philadelphia. 


ENDAURAL Mopiriep RapicaAL Mastorpectomy. James A. Moore, Laryngoscope 63:113 
(Feb.) 1953. 

Several types of modified radical mastoidectomies are mentioned and their differences 
described. The indications for modified procedures are discussed. Moore essentially uses the 
technique of Lempert. There are many possibilities for variations in the operation, depending 
on the degree of the disease. These variations are described. Postoperative care is augmented 
by administering the antibiotic to which the offending organism is sensitive. 


Hitscuier, Philadelphia. 


Facts AND FALLActes oF Bone Conpuction. Francis L. WEILLE and SAMUEL GARGANO, 
Laryngoscope 63:182 (March) 1953. 

This article should be a must for all those who test hearing. It explains some of the facts 
and fallacies of bone-conduction testing. It shows that under certain (very common) circum- 
stances, the bone-conduction readings are higher (show less loss) with the instrument placed on 
the opposite side of the skull. It tells why there always has to be masking and the amount that 
should be used. It shows the tremendous variations (as high as 50 db.) that occur when the 
same subject (with the same audiometer) is retested. Discussion of these variables and what 
can be done to achieve greater accuracy are included. It is an outstanding contribution. 


HitrscuHter, Philadelphia. 


HEARING IMPAIRMENTS IN CHILDREN. CHARLES E. KiNNey, Larygoscope 68:220 (March) 
1953. 
Studies of hearing loss in children reveal that the conductive lesions are twice as prevalent 
as the preceptive ones. Preventable otitis media causes most of these hearing impairments. 
Measles probably produces more deafness than has been thought. Middle-ear effusion is on the 


increase, both relatively and actually. Hitscuter, Philadelphia 
Sc ER, é a. 
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GLOMUS JUGULARE TUMOR OF THE MIDDLE Ear. Lester A. Brown, Laryngoscope, 68:281 
(April) 1953. 


The clinical aspects of glomus jugulare tumor of the middle ear are discussed. There were 
six cases, all proved by biopsy specimens. The age of the patients varied from 26 to 50 years, 
and the right ear, strangely enough, was involved every time. In all six there were tinnitus and 
impaired hearing. In four there was facial paralysis, in three, vertigo, hemorrhage (on cleaning 
the ear), headache (same side), and purulent discharge, and in one, itching of the ear 

In every case examination revealed a mass in the ear. Sometimes this resembled a polyp 
Brown describes a pulsation sign which helps to differentiate it from such. In some patients 
there was facial paralysis as well as hearing impairment. X-rays in cases in which the tumor 
was in an advanced stage revealed clouding of the mastoid. 

Treatment consisted of surgery or x-ray or a combination of both. Not enough time has 
elapsed to determine whether recurrence (or a continuation of growth) will occur 


HitscuLer, Philadelphia 


HEARING Losses FOLLOWING PARTIAL SECTION OF THE COCHLEAR NERVE. HAROLD F. 
SCHUKNECHT, Laryngoscope, 63:441 (June) 1953. 


This is an excellent piece of research on the inner ear. Cats were conditioned for auditory 
testing. Operations were then performed on the inner ear and hearing losses measured. Among 
the conclusions drawn from this work are the following: (1) there is a spatial representation 


in the spinal ganglion for low tones as well as high tones (previous partial sectioning of the 
) 


eighth nerve produced only high-tone loss) and (2) there is no threshold elevation for any 


frequency when there are between 20 and 40% of the spiral ganglion cells remaining in the 
region of the cochlea and serving that trequency . 
; HirscHLer, Philadelphia 


Larynx 


BRONCHIAL ADENOMA: FoLLtow-Up Report Arter 35 YEARS. CHEVALIER JACKSON, Di 
Chest 20:347 (Oct.) 1951. 


Jackson presents a well-documented case report of bronchial adenoma The points of 
special interest which are presented in the discussion are the characteristic features of tumoral 
bronchial obstruction. These tumors may be classified as (1) benign, (2) malignant, and (3) 
borderline. Each case must be individualized in regard to treatment 


STEINBERG, Philadelphia 


ROLE OF BRONCHOSCOPY IN THE DIAGNOSIS AND TREATMENT OF BRONCHIAL ADENOMA 
CHEVALIER L, JACKSON and CHARLES M. Norris, Dis. Chest 20:353 (Oct.) 1951 


Jackson and Norris present a tabulation of a series of cases of bronchial adenoma observed 
in their clinic. Biopsy specimens were taken during bronchoscopy. There is a brief summary of 
previous contributions to the literature. It is the belief of Jackson and Norris that irradiation 
has no value and that bronchoscopic removal, if not curative, is many times a palliative treat 


ment. Treatment must be individualized in regard to bronchotomy, lobectomy or pneumonectomy 


STEINBERG, Philadelphia 


ANESTHESIA IN Broncnoscopy. H. J. Rusin, Eye, Ear, Nose & Throat Month. 32:21 (Jan.) 
1953 
The hazards of anesthesia in bronchoscopy are largely a matter of incorrect use of the 
anesthetic drugs. An untoward reaction to a topical agent usually implies one of three thing 
an excessive amount was administered, instillation was too rapid, or a suitable preliminary test 
for sensitivity was not performed. Much of the difficulty in connection with the dosage i 
due to officially recommended quantities which are so far below that which the nonsensitive 
adult tolerates safely. Rubin uses 50 mg. of tetracaine hydrochloride (equivalent to 10 cc. of 
V%) or 300 mg. of cocaine (equivalent to 6 cc. of 5%). These specific amounts are tolerated 


readily by nonsensitive adults and allow ample volume of solution for thorough coverage of 
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the tracheobronchial tree. These quantities are accurately measured for each patient and never 
exceeded. The basis of any technique should be careful measurement of the total dose and 
strict adherence to that amount. For those adults in whom general anesthesia is desired, the 
combination of sodium pentothal and curare or a curarizing agent is usually satisfactory. In 
children, conduct of the bronchoscopy depends largely on the individual circumstances, but 


Rubin prefers ether anesthesia when it is not contraindicated , . 
JeNNEsS, Waterbury, Conn. 


BroncnoLocic Arp in DiaGcnosts. Louts H. Crierr, Laryngoscope 63:175 (March) 1953. 


Clerf discusses the role of the bronchologist, the changing aspects of bronchology, and its 
relationship to the “surgeon” bronchologist. Bronchology is important as a diagnostic aid as well 
as a therapeutic measure. Instances of both are mentioned. It is emphasized that to practice 


bronchology the physician must be well trained and skillful. Hitscuter, Philadelphia. 


POSTANESTHETIC GRANULOMA OF THE LARYNX. G. A. MOULDEN and R. L. Wynne, Brit. J. 
Anaesth. 23:92 (April) 1951. 


Moulden and Wynne describe a case of granuloma of the larynx following intubation for a 
thyroid operation. There is a discussion on the causation of the condition; it is concluded that so 
benign a lesion which is easily diagnosed and treated should not be held to contraindicate intuba- 
tion, but precautions should be taken against unnecessa”y trauma and infection. Moulden and 
Wynne favor an oral tube rather than a nasal tube and an inflatable cuff rather than a pharyngeal 


pack. STEINBERG, Philadelphia. 


BENIGN Tumors OF THE Esopuacus. F. Boyes Korkts, J. Laryng. & Otol. 65:638 (Sept.) 

1951. 

Korkis presents a report of a case of simple papilloma of the esophagus and a review of the 
literature. The frequency of the disease, symptomatology of dysphagia and regurgitation, and 
signs are discussed. The treatment in the early stages is endoscopic removal, but should the 
tumor become very large, an external operation may be necessary, according to Korkis. Endo 
scopic examination helps to differentiate these tumors into two main types—intraluminal and 


extraluminal. On a histological basis, these tumors fall into two groups, mucosal and extramu 


cosal ; . : 
STEINBERG, Philadelphia. 


MANAGEMENT OF BILATERAL PARALYSIS OF THE VocaL Corpds FOLLOWING OPERATIONS 
ON OR DISEASES OF THE THYROID GLAND. J. A. HArpMAN, J. Laryng. & Otol. 66:599 
(Dec.) 1952 

Three cases of bilateral abductor paralysis of the vocal cords, in each of which death 
resulted from asphyxia, are cited in support of immediate tracheotomy in such cases. Spon- 


taneous recovery from recurrent laryngeal paralysis is reported in patients with herpes zoster 


and upper tracheal stenosis due to a constricting band of thyroid tissue. Harpman calls atten 


tion to the statement by Hodge and Grossman that spontaneous recovery from post-thryroidec- 
tomy recurrent laryngeal paralysis may occur as late as 18 months after the injury. 

Once it has become obvious that bilateral recurrent laryngeal nerve paralysis is permanent, 
the decision lies between a good voice, with a permanent tracheotomy, or a somewhat poorer 
voice, with an adequate laryngeal airway and, hence, no tracheotomy. If for esthetic reasons 
or because of fear in managing the tracheotomy, the latter choice is made, then the King 
operation is advocated. The technical aspects of this procedure are discussed. Among the 
conclusions drawn are (1) arytenoidectomy is better than externally rotating the arytenoid 
cartilage; (2) suturing the posterior end of the thyroarytenoid muscle outwardly provides 
more prompt improvement in the laryngeal airway than if the end is not sutured; (3) the 
arytenoidectomy bed should always be drained or electrocoagulated (the latter is employed by 
Thornell in his peroral arytenoidectomy with the aid of suspension laryngoscopy), and (4) 


arytenoidectomy should never be performed without a preliminary tracheotomy. 
Jeune and NorMAN, New Orleans. 
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METHOD OF DILATATION OF STRICTURES OF THE EsopHacus. R. M. Harvery and V. E. Necus, 
J. Laryng. & Otol. 67:43 (Jan.) 1953. 


A safe method of producing continuous gradual dilatation of severe esophageal strictures is 
described. This consists of placing a plastic bobbin of an elongated pear shape with a central 
channel in the esophagus above the stricture and attaching it to the abdominal wall through a 
gastrostomy opening. Constant traction is maintained by interposing an elastic rubber band 
between the thread and the abdominal wall. Bobbins of graduated sizes are passed until esophageal 


patency is maintained and the gastrostomy can be closed. 


LeJEUNE and NorMAN, New Orleans 


MEDIASTINITIS FOLLOWING FOREIGN Bopy PERFORATION OF THE CERVICAL EsopHaGus 
F. Boyes Korkts, Lancet 1:4 (Jan. 5) 1952. 


Korkis presents three cases of suppurative mediastinitis following penetration by a foreign 
body. These case reports are followed by a discussion of the subject together with a resumé 
of therapeutic advances which have recently come about. They are (1) the introduction of 
external drainage, both as a prophylactic measure in cases of frank perforation without infection 
and as a means of treating abscesses, and (2) the development of chemotherapy and anti 
biotics, which today help to prevent and control pyogenic infections. From the standpoint of 
treatment, Korkis differentiates three groups: (1) the early (without suppuration), (2) the 
intermediate (beginning 24 to 48 hours after perforation), and (3) the late (with a well-formed 


abscess) . ; 
STEINBERG, Philadelphia 


SURGICAL TREATMENT OF CANCER OF THE LARNYX. CHEVALIER L. JACKSON, Proceedings of 
the Fourth International Congress of Otolaryngology, London, July 17, 1948 


rhe indications for the surgical treatment of cancer of the larynx are presented by Jackson 
This is followed by a presentation of the technique employed, namely laryngofissure and laryn 
gectomy. The use of this technique resulted in a survival rate of 69.5% of all the patients 
treated in Jackson’s clinic 

Lesions involving the anterior portion of the vocal cords without nodes are treated by partial 
laryngectomy. Cordal lesions involving the posterior ends of the cords are treated by total 
laryngectomy. Lesions involving the interior of the larynx, causing impairment of motility and 
extending subglottically, are treated by total laryngectomy. Lesions extending into the pyriform 


sinus or involving the epiglottis or lateral pharyngeal wall are treated by laryngopharyngectomy 


STEINBERG, Philadelphia 


OPERABLE INTRINSIC CENTER OF THE LARYNX TREATED BY RADIATION. KJELL Liverup, Acta 
oto-laryng. 63:27 (Feb.) 1953 


Since surgical treatment of cancer of the larynx entails removal of parts of the larynx or a 
complete laryngectomy and radiotherapy will reestablish more normal anatomical conditions 
and a more normal voice, the latter is preferable when safe. Liverud reports a series in which 
radiation therapy was applied in presumed operable cases. The report covers a 5 to 18 year 
follow-up. It covers a group of 41 operable patients given radiotherapy from a group of 132 
patients with laryngeal cancers. 

After five years of this group of 41 patients 25 were alive and free of cancer, 9 unsuccessfully 
treated patients had died, and 7 others had died of extraneous causes. Patients treated unsuccess 
fully by radiotherapy should be operated on, in the opinion of Liverud. Teamwork and central 


ization of treatment are deemed essential. Roeser Lewy. Chicas 
LOB A ncago 


TRACHEOSTOMY IN ACUTE LARYNGEAL STENOSIS: STUDY OF 468 Cases. SV.Quist-HANSEN, 
Acta oto-laryng. 63:49 (Feb.) 1953 


Previous publications have revealed that the prognosis in cases of tracheostomized acute 
laryngeal obstruction has been poor and that the mortality rate of the patients is high. Com 


plications may be due to abnormal intrathoracic pressure, sudden drop in the carbondioxide 
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content of the blood following the reestablishment of a free air way, and the effect of the 
tracheal stoma and its influence in expectoration. 
reviewed for the period from 1941 to 1949. These patients 


In this study 468 cases were 
The study revealed that in spite of blind suction as a 


received essentially uniform treatment 
routine, secretory obstruction of the airways was the most frequent cause of complications and 
death. General anesthesia, with persistent respiratory distress, caused a great number of deaths. 
Failure to maintain the cannula in its proper site frequently led to complications and death. 


The study indicated the validity of modern treatment, viz., reestablishment of a free air way 


by bronchoscopy or intratracheal intubation and aspiration of secretion; local anesthesia for 
the procedure of surgery; maintaining the tone of the respiratory center with carbon dioxide to 
prevent apnea; liquifaction and skilled suction, and proper fixation of the cannula. A thorough 


knowledge of the physiology of hypoxia and respiratory impediment is essential. The treatment 
of these acute obstructions should therefore be in the hands of a pediatrically and surgically 


trained endoscopist. Rosert Lewy, Chicago. 


Nose 


CONGENITAL ATRESIA OF THE NASAL CHOANAE, J. E. JoHNSON, J. M. A. Alabama 21:357 
(June) 1952. 

Johnson emphasizes that atresia of the choanae should always be looked for in all cases of 
nasal obstruction. His custom is to examine each new patient with the electric pharyngoscope. 
Closure following operation is not uncommon due to contraction of scar tissue, the foreign-body 
effect of packing material or the obturators used. Of the various techniques for correction of 
this condition, Johnson chose the Owens method for its suitability in this particular case. The 
patient, a 26-year-old woman, had never been able to breathe through her nose; mouth breathing 
had not caused hearing impairment or sinus trouble. There was congenital defect in the eyes. 
In the nose there was relative hypertrophy of all the turbinates, with slight left deflection of 
the septum. The palatal arch was excessively high, with a prominent bony ridge the entire 
length of the hard palate. At operation it was found that this condition was due to the unusual 
downward growth of the bony nasal septum. The x-ray, with a radiopaque marker, revealed 
extreme narrowing of the posterior extremity of both nostrils. On incision the occluding mem- 
brane was found to be very fibrous and resistant. After removal of the membrane the margins 
were closed with black silk sutures extending through the periosteum. No obturators or packing 
was employed. Douches of an isotonic sodium chloride solution were used on the first post- 
operative day and continued the following day when the patient was discharged. No later 
complications arose, and there has been no evidence of secondary choanal closure. Details of 


the operation are fully described . . 
I y SELTZER, Philadelphia. 


RHINITIS MEDICAMENTOSA. JAMES S. WALKER, J. Allergy 28:183 (March) 1952. 

A group of five adults is reported in which either privine or phenylephrine (Neo-Synephrine) 
or both had been used over a long period of time for the relief of nasal obstruction without 
permanent relief. Symptoms were relieved with cessation of the use of the drugs. The author 
believes that rhinitis from medication occurs more often than suspected. A diagnosis can be 
made by a good history, and the absence of other causative factors such as infection, allergy, 


or mechanical obstruction. Relief is accomplished by the withdrawal of the offending agent. 


Hoyer, Cincinnati [A. M. A. Am. J. Dis. Cutp.]. 


OXYTETRACYCLINE (TERRAMYCIN) AND SURGERY IN A CASE OF OSTEOMYELITIS OF THE 
FRONTAL Sinus. Morris Hyman, Laryngoscope 62:340 (April) 1953 


A case of frontal sinusitis with osteomyelitis is presented. It is pointed out that in cases 


in which there is osteomyelitis, surgery is necessary. Antibiotics are used as an adjunct. 


HITSCHLER, Philadelphia. 
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Arr EmMBoLisM DuRING LAVAGE OF THE MAXILLARY SINUS: ReEporT OF Two Cases 
L. Q. Pane, Laryngoscope 62:1205 (Nov.) 1952 


rhis is a complete review of the dangers of air embolism in connection with antrum lavag: 
Much of the past literature is discussed and two new cases presented. Convulsions and death 
may be the result of such air embolism. It is concluded that air should not be insufflated into 
the antrum either immediately before or after the washing of the antrum. 


HITSCHLER, Philadelphia 


TREATMENT OF Hay FEvER, VASOMOTOR RHINITIS, AND VASOMOTOR SINUSITIS WITH 
Sopium PsyLiratTE—900 Cases. Joun H. Cui_prey, Laryngoscope 62:1352 (Dec.) 1952 


Sodium psylliate injected into the inferior (and sometimes middle) turbinates has given relief 
in cases of allergic rhinitis. It reduces the swollen boggy tissue, making normal aeration possible 
Relief appears in two to three weeks and may last several years. The benefits noted were relief 


of anosmia and from conductive deafness in children 
: ° HirscuLer, Philadelphia 


OSTEOMA OF THE EXTERNAL WALL OF THE FRONTAL BONE: REMOVAL BY ENDONASAI 
Piastic APPROACH. NATHAN L, FINEBERG, Laryngoscope 63:137 (Feb.) 1953 


An osteoma of the frontal bone was removed by using the endonasal plastic approach. By 
the use of this method (described) no scar results, and the procedure is easy if one is trained in 


plastic surgery. Hitrscu_er, Philadelphia 


FUNCTIONS OF THE NASAL SEPTUM AS RELATED TO SEPTAL RECONSTRUCTIVE SURGERY 
RusseLyt I. WitiraAMs, Laryngoscope 63:212 (March) 1953 


The functions of the nasal septum have recently been reevaluated. The nasal septum must 
be thought of in relationship to the nasal dorsum, lateral nasal walls, air passages, and adjacent 
structures, 

The usual anatomy and the more detailed surgical anatomy necessary for present day surgical 
procedures are discussed. 

Deformities of the septum are many and varied. One of the most common is anterior 
dislocation of the septal cartilage. Corrective surgery is discussed. The Cottle incision i 


referred to the older, Freer incisiot 
i Hitscuer, Philadelphia 


RELATION OF SEPTUM RECONSTRUCTION TO EXTERNAL DEFORMITIES OF THE Nose. RALPH 
A. Rices, Laryngoscope 63:293 (April) 1953 


Riggs emphasizes the need of the use of the modern techniques, as outline by Cottle and 
others, for corrective surgery of the nose. A septal deformity is often associated with deformities 
of the nasal pyramid, lobule or other structures. Good physiological as well as cosmetic results 


can only be obtained with correction of all abnormalities . 
: HitscHLer, Philadelphia 


Hay Fever, Humipity, AND SINUSITI FURTHER Stuptes. Max U New York J. Med 
53:1674 (July 15) 1953. 


In 1950 Unger published an essay to advance the theory that so-called hay fever is merely a 
phase of chronic nasal sinusitis. A table illustrates the apparent relationship between the two 
conditions. When the humidity is high, the patient feels worse; therefore, using subjective 
symptoms and complaints as a basis, Unger classified his patients according to the severity of the 
disease In the table, one plus indicates that the patient 1s uncomfortable, seeks medical aid but 


continues to work. Two plus designates that the discomfort is of a greater degree; the patient 


goes to work but would rather go to bed. Three plus indicates a severity of symptoms that 


cause the patient to go to bed with a headache, nasal discharge, sneezing, malaise, and severe 
complaints. All cases revealed bacteria, usually a form of Staphylococcus. There was pathology 
in the nose: a deviated septum, swollen turbinals “spurs,” and purulent discharge. There is no 
difference in the basic physical conditions in the cases of sinusitis and hay fever. Patients with 
hay fever have pathologic conditions underlying their symptoms and require treatment before, 


123 





a {RCHIVES OF OTOLARYNGOLOGY 


during, and after their hay fever manifestations. Treatment must be surgical when indicated, 
although the use of autogenous vaccines and local medication recommended by the rhinologist 
have proved successful 
The discomfort in cases of sinusitis was greatest when humidity was highest. 
ABSTRACTOR’S COMMENT: Many rhinologists see patients who are always complaining 
of “my sinus” when there are major evidences of an allergy which overshadows sinusitis under 
ordinary rhinoscopic examination. Doubtless, excessive humidity can well “exteriorize” both 


sinusitis and hay fever r W: Vessetes Mia Sik 


JUVENILE NASOPHARYNGEAL ANGIOFIBROMA, SAMUEL D. HEMLEY, AARON SCHWINGER, 
and Asa B. FrrepMan, New York J. Med. 53:1861 (Aug. 15) 1953. 


From the Department of Radiation, Kings County Hospital, Hemley and his associates report 
three cases of nasopharyngeal angiofibroma over a five-year period. It is a disease of childhood 
but is seldom diagnosed before adolescence! Pediatric literature is poor concerning it. Epi- 
staxis and nasal obstruction are common signs. Erosion of the surrounding structures may 
cause irreversible pathology, although the growth is usually “benign.” Because of bleeding, 
the taking of a biopsy specimen is a hospital procedure. One must differentiate between 
chordoma, choanal polyps, lymphoma, iympho-epithelioma, and fibroma. The tumor springs 
from the basisphenoid, averages 3 cm. in diameter, may grow rapidly, but does not metastasize. 
There is no true capsule, but a firm base. Microscopically, there ts dense fibrous elastic con- 


nective tissue with high vascularity (veins). Surgery is indicated, but hemorrhage must be 
° » ° ° . ° 
expected. Both external carotids are tied oft as a preliminary step. Irradiation is useful but 


may limit normal growth of the bone, with resultant deformity of the face. Radon seeds hold 
no advantage over x-ray therapy. The androgen testosterone propionate, 25 mg. given four 
times a week, has been used in hypogonadal males, but its rationale may be questioned. There 
is no set rule for management—each case must be individualized. As to life, the prognosis is 
excellent, since the tumor regresses in adult life 

ABSTRACTOR’S COMMENT: If the tumor is supplied chiefly by veins, why ligate both external 


carotids? Has electrosurgery been tried? Are there any contraindications to this ? 


I. W. VOORHEES, New York. 


RHINOPLASTY AND SuBMUCOUS RESECTION IN IDENTICAL Twins. Davin BERNSTEIN, 

New York J. Med. 53:1993 (Sept. 1) 1953. 

Sernstein found only one reference in the literature to rhinoplasty and submucous resection 
in identical twins. Two girls, 18 years old, had marked hump noses with broadened dependent 
lobules. S. S., “the older,” was born five minutes before R. S.! The latter was in an automobile 
accident at 16; therefore, her nasal deformity was greater and called for surgery. But S. S. 
could not be left with her congenital deformity, and so the parents finally agreed to allow both 
girls to have rhinoplasty, which was done on Aug. 20, 1952. The techniques in each case are 
described and are fairly standard, with some minor adaptations. Both girls were dismissed on 
Aug. 23, 1952, three days after the operation, Bernstein stated: “I could not tell them apart 
and patients, family, and friends were satisfied that they were identical twins.” Such deformities 
are either congenital, traumatic or infectious, but the congenital deformity is the most frequent 
The fact has just been verified in this report, but in this instance trauma, acquired during 


adolescence, was an additional element in one of the twins Ur eee Chie Paik 
. . ioe, & ~V ° 


Dermorp Cyst or THE Nose: Case Report. K. Somers, Plast. & Reconstruct. Surg. 10: 365 

(Nov.) 1952 

Somers reports a case of a dermoid cyst of the nose in a 17-month-old child. There was a 
swelling between the eyes and over the nasal bridge. There was a fistulous opening over the 
bridge at about 2 cm. from the nasal tip, which was present at birth. Fluid had escaped inter- 
mittently from this opening. After the patient was injured by a fall, the swelling increased and 
was opened by a local physician, who removed about on ounce of purulent, bloody material 
Later, when the sinus tract was probed, hairs and cartilaginous material were drained out. 
When the patient was placed under the care of Somers, an x-ray of the skull was taken, revealing 
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a lobulated lighter area about 1.8 cm. in diameter near the nasion; this did not seem to be 
conncted with the skull or frontal sinuses. Iodized oil U. S. P. (Lipiodol) was injected into the 
tract and filled a cystic area, about 2 cm. in diameter, superior to the frontal sinuses, ethmoid 
region, and brain cavity. With an endotracheal anesthesia, an incision was made over the nasal 
dorsum extending from the glabella down to and surrounding the opening of the sinus. The 
tubular tract was excised down to the main cyst. The left nasal bone was found to be destroyed, 
the right in part. The entire lesion was finally dissected, and the patient was discharged from 
the hospital at the end of 10 days. One week after the operation, the bridge appeared to be 
wider with more or less depression. If later growth does not correct the contour, plastic surgery 


will be advised after puberty. SELTZER Philadelphia 


New INSTRUMENTS FOR RurNnoptasty. L. A. Peer and J. C. WALKER, Plast. & Reconstruct. 
Surg. 10:372 (Nov.) 1952. 
Peer and Walker describe an original design for a nasal rasp with a universal frame handle. 
lhe abrasive portion is removable and can be discarded after use and then replaced by a fresh 
one. These are graded from coarse to fine. Also described is a modified Joseph splint for use 


in operations to narrow the nose. It is made of steel alloy and has been found to be small, light, 


and efficient Setzer, Philadelphia. 


Some ASPECTS IN THE SECONDARY REPAIR OF CLLFT Lip, PALATE, AND NASAL DEFORMITIES 
A Case Report. A. W. von DEILEN, Plast. & Reconstruct. Surg. 10:460 (Dec.) 1952 


Von Deilen illustrates by a case report what can be done in repair when all other parts are 


present but are not in natural relation to each other. A 15-year-old white girl was first operated 


on for bilateral cleft lip at the age of 8 weeks. This was followed by three additional operations 
when the patient was 3 years; there was also one when she was 8 years. In operating, von 
Deilen chose the Abbeé-Estlander method as a preliminary procedure because of the lack of 
tissue in the upper lip and the unusual size of the lower one. The lower lip was reduced in size 
the columella lengthened, and the tip of the nose raised. To close the cleft and lengthen the 
palate, a Dorrance push-back operation was done in two stages. Silver wire was used in both 
stages to keep the palate in position, Details of the operative technique are given, and four 
photographs show the primary external deformity and the final excellent result of the plastic 
reconstruction. There was a resulting improvement in the young woman’s personality as a 


consequence of her esthetic alteration Setzer, Philadelphi 
- aAtit Wla 


Miscellaneous 


Bone GRAFTS FOR LARGE GAPS IN MANDIBLI J. B. Brown and M. P. Fryer, Am. J 
Surg. 85:401 (March) 1953 


Brown and Fryer emphasize that the intent of all surgical restorations about the face and 
mandible should be to make certain that fluid cannot escape from the mouth; that the jaws 
can function adequately; that understandable speech is possible, and that the facial contour 
is natural. The last is noteworthy because of its practical importance in all phases of social 
and economic experience In addition, the eyelids must be capable of protecting the eyes; 
the nose must provide a suitable airway, and the mouth must be able to deal with food Phe 
first point is the provision of a suitable restoration of the soft parts which should have a blood 
supply capable of providing vitality of the bone graft that they surround. For this a rich 
capillary bed is a necessity \ bone graft should extend throughout the full extent of the bone 
lost \ll possible teeth should be preserved, which is most important, and a dentist should he 
consulted, if necessary. This provides for the later use of a prosthesis. Operative measures 
are given in detail. The seriousness of such injuries with severe tissue loss from the face 
and the importance of adequate rehabilitation are illustrated by a detailed case report rhis is 
accompanied by excellent photographs giving before and after operation views. Six reference: 


represent the experience of the senior author and his assistants 
I SELTZER, Philadelphia 
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HicuH-Ditution HISTAMINE THERAPY IN OTOLARYNGOLOGY AND OPHTHALMOLOGY. L. H. 
Prewitt, Eye, Ear, Nose & Throat Month. 32:135 (March) 1953. 


Many common vascular disturbances of the eye, ear, nose, and throat are the result of 


primary vasospasms. Therapy must be directed toward vasodilatation. Prewitt advocates the 
use of histamine diphosphate, administered intradermally by the high dilution method. Allergic 
control and nonspecific therapy are indicated when histamine alone fails. Avoidance or elimina 
tion of the offending allergen is practiced when feasible, or desensitization is carried out. 

The clinical features and possible pathogenesis of headache, Méniére’s syndrome, deafness, 
neuralgia, post-traumatic and postoperative pain, Bell’s palsy, episcleritis, retrobulbar neuritis, 
ocular motor paresis, retinal detachment, iritis and uveitis are discussed, and the effect of high- 
dilution histamine therapy is described. 

Staphylococcus toxoid, house dust therapy, vasodilators, and other forms of therapy often 
have a synergistic action with histamine and improve the results in patients who are resistant 
to specific histamine therapy. Jennes, Waterbury, Conn. 
SPEECH AND VOICE THERAPY IN OTOLARYNGOLOGY. P. J. Moses, Eye, Ear, Nose & Throat 

Month. 32:367 (July) 1953. 


In the United States, speech and voice therapy is mostly in the hands of nonmedical 
“experts.” In this article it is shown that this field presents a great variety of medical problems 
and that differential diagnosis is often so difficult that it cannot be left to nonmedical persons, 
no matter how competent in their own right. On the other hand, the laryngologist must acquire 
the necessary knowledge to deal with these problems in all their aspects; otherwise, he will 
not be able to answer the needs of a large percentage of his patients. Moses describes both 
organic and functional voice problems in detail, as well as speech disorders in children. This 
article must be read in its entirety to appreciate the challenge this subject presents to the 


field of otolaryngology. JENNES, Waterbury, Conn 


PoLiomyeE.itis: Is Ir A PRoBLEM OF THE LARYNGOLOGIST? M. W. Simmons, Eye, Ear, 
Nose & Throat Month. 32:383 (July) 1953 


The laryngologist in the poliomyelitis team is essential to the successful treatment of respir 
atory complications in acute poliomyelitis. He has been trained to recognize respiratory 
problems. Early recognition of respiratory distress will help materially to reduce the mortality 
of acute poliomyelitis. Tracheotomy is a lifesaving procedure to relieve respiratory obstruc 
tion caused by hypersecretions, by loss of the laryngeal sphincter action, with spillage of food, 
fluids, and vomitus into the airway, and by flaccid vocal cords. Respirator patients pose a 
problem because of the loss of the cough reflex and may require tracheotomy. Respiratory 
acidosis from accumulation of carbon dioxide and metabolic acidosis from oxygen-starved 
tissues produce a progressive symptom pattern leading to coma and death, unless there is prompt 
intervention to relieve the obstruction to breathing. The victim of poliomyelitis with restless 
ness and uncooperativeness may have interference with his airway and needs immediate treat- 
ment. Tracheotomy is a safe procedure, free from complications, must be performed early, 
and is much more effective than postural drainage and aspiration alone 

rhis article is based on the experience and observation of 281 patients with acute polio 
myelitis admitted to the Fresno County General Hospital, Fresno, Calif., in the years 1950, 
1951, and 1952. There was a total of 92 patients with bulbar and bulbospinal poliomyelitis. 
Tracheotomies were performed on 41 patients. During this period, there was a total of 18 
deaths. In all patients undergoing postmortem examination, lung involvement was observed, 
consisting of pneumonia, atelectasis, and pulmonary edema. Hemorrhage in the brain was 
explained by the asphyxia and not by action of the virus. Often the tracheotomies, especially 
in the earlier years, were delayed because of late admissions, and lung complications had already 
supervened., 

Familiarity with the symptoms associated with inadequate respiratory exchange may prevent 
many deaths. Early symptoms include headache, increased mental activity, agitation, sweating 
on the forehead, dyspnea, uncooperativeness, anxiety, and restlessness. Euphoria is also some- 
times observed. Later, confusion, disorientation, and irrationality are observed, leading to 
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convulsions, unresponsiveness, lethargy, and coma. When a patient is antagonistic toward 
everything done for him, with combativeness toward the attendants, one must immediately 
suspect interference with the respiration. Sedative drugs, especially opiates, are contraindicated 
because the patient is struggling for all the air he can obtain. Increase in pulse rate and a 
very high blood pressure very frequently accompany this condition. Cyanosis is not a sign 
to be awaited to perform surgery. When it occurs, the prognosis is much more uncertain 
Too many times symptoms are blamed on the encephalitis accompanying the disease. This 
difficulty arises, because the symptoms are similar in respiratory obstruction and in encephalitis 
Only when it is certain that the airway is clear, can the symptoms be ascribed to encephalitis 
Polioencephalitis occurs with each case, but one must consider the above-mentioned symptoms 
on a respiratory etiology in order to prevent deaths 

Anoxia is not the important cause of the symptoms. Decreasing the oxygen intake may 
produce unconsciousness without distress or premonition of danger. It is the increased carbon 
dioxide concentration which causes extreme distress, apprehension, and fear of impending 
death. Longer exposures and high concentrations of carbon dioxide cause anesthesia, respiratory 
depression, convulsions, narcosis, and circulatory collapse. In asphyxia, anoxia, compared to 


the respiratory acidosis, represents only a small part of the picture 


JenNEs, Waterbury, Conn 


REACTIONS FOLLOWING THE UsE oF TERRAMYCIN TRKOCHES: A CONTROLLED StuDY. AUSTIN 
H. KutscuHer, JAacK Bupowsky, STANLEY L. LANE, and Neat W. Cuitton, J. Allergy 
23:177 (March) 1952. 

A controlled study of troche therapy with terramycin was carried out on 218 patient 

Troches containing terramycin were given to 143 patients; 53.2% of these had some untoward 

and 10.7% of these had an untoward 


reactions. Troches with a placebo were given to 75 patients 
reaction. Multivitamin therapy and tripelennamine (Pyribenzamine) were given to some of 
the patients who received the Terramycin troches to study their prophylactic or therapeutic effect 
against the oropharyngeal or gastro-intestinal reactions. It was felt that neither had any 
beneficial effect. The reactions were sufficiently severe in 14.7% of the cases to warrant cessation 
of treatment. The authors conclude that Terramycin troches should be used only when indicated, 
and that they should not be used promiscuously 


Hoyer, Cincinnati [A. M. A. Am. J, Dis. Curvp.] 


PROPHYLACTIC AND THERAPEUTIC CONTROL OF VESTIBULAR DISTURBANCES WITH DIMEN 


HYDRINATE. L. N. Gay, J. A. M. A. 145:712 (March 10) 1951. 


Gay had reported previously on the prevention and treatment of seasickness with dimenhy 
drinate (Dramamine) in a group of 1,366 soldiers. The data accumulated on the voyage proved 
that dimenhydrinate in doses of 50 to 100 mg. every six hours is a nontoxic, prophylactic, and 
therapeutic drug capable of controlling the symptoms of seasickness. Of the 389 men who had 
moderate to violent symptoms of seasickness, complete relief was obtained by all but 17 

Since motion sickness is associated with vestibular imbalance, it was decided to observe the 
effect of the administration of dimenhydrinate (50 to 100 mg. every four hours) to patients with 
various types of dizziness of labyrinthine, as well as central, origin 
\ total of 63 patients with acute or chronic labyrinthine symptoms were treated. Of these 
63 patients with imbalance, 74.6% were greatly improved after taking the drug. Many of the 
patients had to continue with maintenance doses in order to remain free from dizziness 

Che benefits Jerived from the drug show that dimenhydrinate should be given to all persor 


with disturbance of balance before recourse to section of the nerve by the neurosurgeon, to 


destruction of the labyrinth with alcohol injection, or to electrocoagulation by the otologist. 


ALPERS, Philadelphia [A. M. A. Arcu. Neuro. & Psycutat.]. 


RECENT ADVANCES IN TREATMENT OF MIGRAINE. A. P. FRIEDMAN and T. | VON STORCH 
J. A. M. A. 145:1325 (April 28) 1951. 


At present, most investigators explain the prodromes, course, symptoms, signs and sequelae 


of migraine on the basis of changes in the cerebral and meningeal circulation. There are other, 
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more basic, and at present unknown, factors which alter the circulation. The importance of 
psychologic factors in migraine has long been recognized 

The authors have been able to observe a group of 604 patients with migraine for a period 
of one to four years. In this report the emphasis has been placed on the evaluation of various 
pharmacologic agents and of psychotherapy. 

The authors conclude that the treatment of migraine is a complex, individualized procedure. 
Symptomatic treatment is essentially one of pharmacotherapy, and the best results have been 
obtained with the use of the ergotamine derivatives, notably, ergotamine with caffeine (Cafergot). 
Prevention of an attack is best accomplished by psychotherapy. However, the use of certain 
sympatholytic drugs holds promise 


In the treatment of migraine, the frequency and severity of the patient’s headaches can now be 


favorably modified Avpers, Philadelphia [A. M. A. Arcu. Neuro. & Psycutat.]. 


PUMORS OF THE GASSERIAN GANGLION, H. M. Cuneo and C. W. Rann, J. Neurosurg. 9:423 
(Sept.) 1952 


Cuneo and Rand review the literature of tumors of the Gasserian ganglion and report an 
unusual case of tumor involving the Gasserian ganglion and the mandibular and maxillary divi- 
sions of the trigeminal nerve 

The patient, a man of 37, had suffered from a burning numbness, which gradually became 
painful, on the left side of his lower lip and chin for two years. Recently the pain had involved 
the left side of his tongue and of his face. On examination the cranial nerves appeared entirely 
normal, with the exception of the left fifth. There was slight numbness of the left side of the 
lower lip in the region supplied by the mental branch of the mandibular nerve. There seemed 
to be slight numbness of the tragus of the left ear. The corneal reflexes were active and equal, 
and there was no anesthesia of the cornea. The motor component of both fifth nerves was intact, 
and no evidence of wasting of the muscles of mastication was present. Both seventh nerves wer¢ 
normal. There were no other neurological abnormalitic 

Roentgenograms of the lower jaw were taken and repeated after an interval of three months. 
During this time there was an extraordinary enlargement of the inferior dental canal and mental 
foramen on the left side. The possibility of a tumor was raised 

Exploration of the ganglion was done months late \ biopsy of the mental nerve was 
reported as showing “marked inflamamtory change and fibrosis—etiology not apparent.” 

rhe patient noted discomfort and numbness creeping up the left side of his cheek in the 
months following His face was definitely swollen on the left He showed some involvement of 
the left mandibular and maxillary divisions, but none of the ophthalmic division. An x-ray taken 
four months later showed that the foramen ovale on the left side had continued to increase in 
size, being now approximately three times the average size One month later operation was 
performed and a tumor of the Gasserian ganglion was removed. The diagnosis of probable 
malignant schwannoma was made by one pathologist; that of an unclassified tumor resembling 
a neurofibroma, by another. From the appearance of the enlarged mandibular canal, without 
further invasion of the mandible, it would appear that this lesion was a rapidly growing primary 


tumor of the mandibular nerve, a malignant schwannoma, which involved the Gasserian ganglion 


ALcpers, Philadelphia [A. M. A. Arcu. Neurov. & Psycutat.| 


Antibiotic DruGc Eruptions Joun T. Crissky and CHartes W. CaccaAMise, New York 
J. Med. 53:2085 (Sept. 15) 1953 


rhis report is based on patients observed at the Department of Dermatology and Syphilology, 
University of Buffalo School of Medicine. It was presented before the Annual Meeting of the 
New York State Medical Society, May, 1953. Complete harmlessness of the antibiotics which 
was asserted in the first experiences with these useful agents is now known to be untrue 
Crissey and Caccamise cite five antibiotics commonly administered: penicillin, streptomycin, 
chloramphenicol, chlortetracycline (Aureomycin), and oxytetracycline (Terramycin) Peni 
cillin gives the greatest number of side-effects, chiefly urticaria, vesicular “phytid,” and exfoli 
ative dermatitis. Minor untoward reactions are erythema multiforme nodosum, herpes simplex, 
and a few others. <A table listing 57 cases of urticaria seems to disprove the rate of incidence 
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following the administration of penicillin. The interval between usage of the antibiotic and the 


appearance of the rash was 13 days, with an average disappearance of 43 days! The phytid 


reaction was observed on the palms, soles, groin, and intertriginous areas. It has been assumed 


that an antigen common to both penicillin and the dermatophytes is at work, but this is unproved 
The third most common eruption following penicillin usage is exfoliative dermatitis, which 
may be mild or severe or even fatal. The administration of penicillin by mouth seems not t 
produce side-effects, or at least a few. Crissey and Caccamise observed only two patients 
with such reactions in their entire series. Management calls for immediate stoppage of the 
drug and, in emergencies, the administration of epinephrine (Adrenalin) and corticotropi 
(ACTH) or cortisone when indicated. Discontinuation of penicillin may be replaced by the 
administration of erythromycin in combination with other antibiotics and with the sulfas \ 
history of previous sensitivity calls for caution. Penicillin “O” instead of “G” may be giver 
as it is less allergenic and just as effective 

Dermatitis medicamentosa due to streptomycin is common. The incidence has been set at 
from 5 to 18%, with the lesser figure favored. Early reports of side-reactions were thought 
to be due to impurities or to underrefinement at the laboratory level \t any rate, thes 
cbjections have virtually disappeared sut in cases of dire necessity, such as in tuberculosi 
there is no substitute for streptomycin. One cannot stop using the drug but must resort 
to combinations of antihistamines, as already mentioned, with corticotropin and cortisone a 
standbys 

Chloramphenicol seems to be the least disturbing of any of the antibiotics. However, it may 
produce a denuded tongue and angular stomatitis, with anorectal and vaginal reactions. When 
the usage of this drug is discontinued, any such reactions are said to stop promptly 

Chlortetracycline skin reactions are uncommon, but angioneurotic edema, patchy eruptions 
photosensitization, and nail dystrophies have been observed. Patients with eruptions 
groin and scrotum have also been observed. Stopping the administration of the drug is 
sufficient management 

Oxytetracycline now has a good record of efficiency with rare coincident disturbances 
Discontinuance of this drug is promptly followed by disappearance of any undesirable sequelae 

Dr. J. Lowry Miller, of New York, in the discussion, contributed some helpful data from 
liis experiences. He warns of possible death due to anaphylactic shock following injectior 
Such cases have been reported. A careful history will elicit any previous signs or symptoms of 
intolerance by the body, but this may not be enough There is so little time in some instance 
in which the patients experience an unpleasant taste in the mouth, tightness in the chest, sever 
itching, and urgent defecation. Patients who are susceptible to bronchial asthma are likely to 
have severe immediate reactions Curiously enough, those who have had series of pemieillit 
injections may have reached the saturation point and will die almost immediately after their 
“shot.” They may not have had penicillin for some weeks or months. Lowry recommends a 
test by intracutaneous injection of 0.01 cc. of a 1: 1000 solution of crystalline penicillin for wheal 
or “flare” formation in all patients with a history of bronchial asthma 

Lowry inveighs against the use of penicillin for every little ache or pain or slight infectior 
He recommends corticotropin and cortisone in cases of prolonged skin reactions, provided 
that the action of penicillin has long since ceased and that there are no contraindications to these 
two remarkable remedies. Lowry does not believe that the use of chloramphenicol is justified 


save in a few intections, such as typhoid. In 1950 he observed the development of aplastic 


anemia in a patient, causing his animadversion to this agent. He mentions also that diarrhea 


ometimes occurred in cases in which oxytetracycline was used or had been administered 
over a long period. When, what, how, and why to give any of these agents are questions that 
vill test the acumen of the most discriminating physician 


I. W. VOORHEES, w York 








News and Comment 


GENERAL NEWS 


Specialists Certified by the American Board of Otolaryngology.—The following 
physicians were certified as specialists by the American Board of Otolaryngology at the recent 


examination held in Chicago, Oct. 6-8, 


Adler, Hyman, Forest Hills, N. Y. 
Amstutz, Hubert M., Lancaster, Ohio. 
Armstrong, Hiram E., Harrisburg, Pa. 


Baltzell, William H., Philadelphia. 
Barney, Bernard B., Burlington, Vt. 
Baum, Seymour J., Bremerton, Wash. 
Berman, Walter E., New York. 
Berry, Robert Z., Baltimore 1. 

Boice, Robert R , Roswell, N. Mex 
Bono, John, Kittanning, Pa. 
Brodhead, Richard H., Wausau, Wis 
Brooks, James M., Chicago. 


Chalat, Ned. Ira, Livermore, Calif 
Cocke, Edwin W., Jr., Memphis 
Cohen, Lawrence L., Tucson, Ariz. 
Cole, James M., Cuba, New York. 
Consentino, Joseph S., New York 17. 


Deininger, James V., Redding, Calif. 
DiCicco, John P., Worcester 8, Mass. 
Droege, Fred D., Sarasota, Fla. 


Evans, Warren C., Fort Benning, Ga. 


Frerichs, Douglas W., Fort Sill, Okla. 


Gervais, Russell F., Northampton, Mass. 


Grossan, Murray, Ontario, Calif. 


Harris, Irwin, Beverly Hills, Calif 
Hawkins, Robert E., Omaha. 
Hazen, Robert M., Decatur, III. 


Hinton, Clarence D., Washington 9, D. C, 
Hodges, George T., Brigham City, Utah. 


Keirnan, James, Vancouver, Wash. 
Kopp, Ernst A., Albany, N. Y. 
Krech, William J., Columbus, Ohio 


Lees, James K., Torrance, Calif. 
Lerner, Sidney S., Elkins Park, Pa. 
Loughran, Elbert H., Dayton, Ohio. 


Marquis, Gordon, New York. 
Martinez, Daniel M., Boston. 
McCloskey, Robert B., St. Louis. 
McMurray, David, Beaufort, S. C. 
Melant, Joseph H., Buffalo, N. Y. 
Mirmelstein, Alvin B., Newport News, Va. 
Montgomery, Daniel C., Jr., Greenville, Miss. 
Moore, Bernard J., Waltham, Mass. 


Nachlas, Nathan E., Baltimore 16. 
Orrico, Joseph F., Chicago 39. 


Placek, Louis T., Omaha. 
Platt, John W., Utica, N. Y. 


Richardson, Clarence D., Long Beach, Calif. 
Riggs, Cecil D., Oakland, Calif. 


Sa’eed, Unis M., Boston. 

Shea, Samuel E., Minot, N. D. 

Shepperd, Lewis A., New York 17. 

Sherman, Morris, Bridgeton, N. J. 

Simon, Marshall U., Chicago 45. 

Stayer, David S., Altoona, Pa. 

Stern, Manfred, New York. 

Sudbay, James Albert, Jr., Port Chester, N. Y. 


Taquino, George J., Jr., New Orleans. 
I'schiassny, Kurt, Cincinnati 20. 


Turner, Jack Lee, Odessa, Texas. 


Walker, Duncan D., Jr., Macon, Ga. 
Waller, Jesse E., Oak Park, III. 


Williams, Marvin, Texarkana, Texas. 


The next examination of the Board will be held in the Statler Hotel, Boston, May 10-15, 


1954. For information contact the Secretary, 


Iowa City 
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Books 


Surgical Treatment of the Paranasal Sinuses. In Spanish. By Anselmo Hernandez 
Price, not given. Pp. 151, with 72 illustrations. Lopez & Etchegoyen, S. R. L., Junin 863 
Suenos Aires, 1952. 


Hernandez presents a splendid monograph on the problem of surgical treatment of chronic 
pansinusitis. He describes the anatomy and the variations from the normal that are commonly 
encountered. He has a short chapter on physiopathology and then in great detail describes hi 
technique. It is primarily a modification of the technique advocated by Emiro de Lima. Each 
stage of the operation is clearly described with clear-cut illustrations, which are self-explan 
atory. He also discusses the various dangers and untoward accidents that may occur during 
the course of the procedure. He believes that this procedure has produced a greater percentage 
of cures in chronic pansinusitis than any other operative procedure 

This is an extremely interesting, well-written monograph and well worth the time for those 
who can read Spanish. 


Anzeige und Ausfiihrung der Eingriffe an Ohr, Nase, und Hals. By H. Uffenorde, M.D., 
Attending Physician of the Ear, Nose, and Throat Division of Alt-Mariahilf Hospital, 
Gottingen; with a supplement on The Consideration of the Improvement of Hearing by 
best H. Wullstein, M.D. Second edition. Cloth. Price, 79.80 German marks. Pp. 540, with 
408 illustrations. Georg Thieme Verlag, Diemershaldenstr 47, 14a Stuttgart O, 1952 


This second edition was originally begun by the father and was completed, revised, and 
brought up to date by the son. It is complete in all present day opinions. It may perhaps be 
suggested that the various sections of the book should have a greater number of subchapters to 
facilitate a more ready reference. However, each subject considered is clearly presented and 


well illustrated from the anatomic, pathologic, and x-ray standpoint to assist in the ready 
interpretations of the subject discussed. In addition, there are numerous case reports illustrating 
the various conditions. Therapy is concisely presented, and the indications for surgery and the 
surgical procedures are simply and clearly described and well amplified by illustrations indicating 
the various stages of these surgical procedures. Throughout the book the illustrations are 
excellent, many of them amplified in color. There is also a complete index. This book is an 


excellent reference book for both general practitioners and specialists 


Lehrbuch der Ohrenheilkunde. By E. Liischer, Professor of Otolaryngology and Director 
of University Clinic and Policlinic for Ear, Nose, and Throat Diseases, B 
Pp. 414, with 246 illustrations. Springer-Verlag, MOlkerbasei 5, Wien I, 1952 


? 


asel. Cloth, $9.30 


Since the impact of sulfonamides and antibiotics on the pathology, course, and complications 
of otitic diseases, there has occurred a marked change in the concept of otology. Realizing that 
many of the pathologic entities that existed previously are rarely observed today, Liischer has 
presented a book on otology in which only secondary emphasis is placed on the acute suppurative 
conditions and their complications ; 


primary interest is stressed in the newer concepts of the 
physiology of hearing, the importance of prevention of deafness, the significance of pathology 
and treatment of otosclerosis, and the evaluation of disturbances of the internal ear 

Che first chapter deals with the general anatomy of the ear and its intimate relationship 
with the central nervous system. The second chapter deals with the physiology of the ear and 
also a detailed discussion of audiology and the static labyrinth. The third chapter deals with a 
routine examination of the ear plus a detailed examination of all the hearing tests. The evalu 
ation of these hearing tests and the method of examination, amply illustrated by numerous 
audiograms, are clearly presented. A detailed description of the examination of the static 
apparatus is also given. The chapters on the pathology of the ear include all the conditions of 


the external, middle, and inner ear. The pathology, symptomatology, course, and treatment are 
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all clearly outlined, and both anatomic and pathologic illustrations in addition to numerous 
audiograms illustrating the pathologic status clarify many of these diseased entities. The book 
is well written, has a splendid index, and is an excellent reference book for the otologist. 
Improving the Child’s Speech. By Virgil A. Anderson. Price, $5.50. Pp. 370. Oxford 
University Press, 114 5th Ave., New York 11, 1953 


This is a summary of some of the most frequently met speech and hearing disorders in the 
public schools intended to provide classroom teachers with elementary information concerning 


these defects. Such information is badly needed by school teachers, because of the heavy inci- 
dence of these handicaps in the school population. Because of the limitations of the audience 
in regard to basic information in sociology, psychology, and medicine, the book contains very 
little analysis of these speech disorders except in a more or less superficial way. It presents 
selective methods of correction which are in the nature of selected techniques, which may or 
may not produce the results desired. The medical problems presented by many of these cases 
are not covered by this text, and the many neurological disorders which are involved in the 
production of speech and hearing handicaps are not discussed except in very brief form. The 
reader who wishes a general overview of the problem could probably receive a great deal of 
help from this book. Any person who wishes information as to cause and specific methods of 
rehabilitation should look at other texts which are intended tor a different reading audience. 
Subjects covered are the nature and development of speech, recognition of speech disabilities, 
special problems of children with these handicaps, and general advice concerning integrating 


such training with the school curriculum. 


Hearing Aids: Their Use, Care, and Repair. By Matthew Mandl. Price, $3.50. Pp. 158. 

The Macmillan Company, 60 5th Ave., New York 11, 1953 

The author is director of electronics at Temple University and has published a reasonably 
good manual on hearing aids 

The chapters on the electronics and mechanical aspects of the hearing aid are far better 
than the chapters dealing with the psychological aspects 

The appendix has several charts containing interesting acoustical data, including hearing aid 
tube characteristics. 

The user of a hearing aid and the otologist should find this book useful for its information 


on the electronic aspects of hearing aids. 





Directory of Otolaryngological Societies * 


FOREIGN AND INTERNATIONAL 


CANADIAN OTOLARYNGOLOGICAL SOCTETY 
(Société Canadienne d’Otolaryngologie) 

President: Dr. D. E. S. Wishart, 170 St. George St., Toronto. 
? 


Secretary: Dr. W. Ross Wright, 361 Regent St., Fredericton, N. B. 
Place: Minaki Lodge, Minaki, Ont. 


FirtH INTERNATIONAL CONGRESS OF OTo-RHINO-LARYNGO-BRONCHO-ESOPH AGOLOGY 


Place: Amsterdam, Netherlands. 

President: Prof. Dr. Eelco Huizinga. 

General Secretary: W. H. Struben, Viottastraat 1, Amsterdam-Z. 
Scientific Secretaries: Dr. J. Bijtel and Dr. P. G. Gerlings. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 


President: Dr. Andre Soulas, Paris, France 

Secretary: Dr. Chevalier L. Jackson, 1901 Walnut St., Philadelphia 3 
Meeting: Third international Congress of Bronchoesophagology. 
Place: Lisbon, Portugal. Time: September or October, 1954 


INTERNATIONAL CONGRESS OF AUDIOLOGY 


Place: Leyden, Netherlands. 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Holland 


INTERNATIONAL COURSE IN PAEDO-AUDIOLOGY 


Place: Groningen, Netherlands. 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Holland. 

Pan AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BRONCHO-ESOPHAGOLOGY 
Meeting: Fourth Pan-American Congress of Oto-Rhino-Laryngology and Broncho-Esophagology 
Place: México, D. F., Mexico. Time: Feb. 28-March 4, 1954. 

President: Dr. Justo Alonso. 
Exec. Secretary: Dr. Chevalier Jackson, 1901 Walnut St., Philadelphia 3. 
President of Congress: Dr. Ricardo Tapia Acuna. 


Tuirp LATIN-AMERICAN CONGRESS OF OTORHINOLARYNGOLOGY AND BRONCHOESOPH AGOLOGY 


Place: Caracas, Venezuela. Time: Feb. 21-25, 1954. 


NATIONAL 


AMERICAN MeEpICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
Chairman: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3 
Secretary Dr. Hugh A. R. Kuhn, 112 Rimbach St., Hammond, Ind 
Place: San Francisco. 
* Secretaries of societies are requested to furnish the information necessary to keep this 


list up to date. 
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AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Walter H. Theobald, 307 N. Michigan Blvd., Chicago 1. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-1st Ave. Bldg., Rochester, Minn 


Place: Palmer House, Chicago. 
AMERICAN Board oF OTOLARYNGOLOGY 
President Dr. Frederick T. Hill, Professional Building, Waterville, Maine 


Secretary-Treasurer: Dr. Dean M. Lierle, University Hospitals, Iowa City. 
Place: Statler Hotel, Boston. Time: May 17-22, 1954. 


AMERICAN BroncHo-EsopHAGOLOGICAL ASSOCIATION 
President: Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore 1. 
Secretary: Dr. F. Johnson Putney, 255 S. 17th St., Philadelphia 3 


Place: Statler Hotel, Boston. Time: May 25-26, 1954 (afternoons only) 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Gordon F. Harkness, 215 Main St., Davenport, Iowa. 
Secretary: Dr. Harry P. Schenck, 326 S. 19th St., Philadelphia 3. 


Place: Statler Hotel, Boston. Time May 27 (afternoor) and 28 (all day), 1954 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL Society, INC. 


President: Dr. LeRoy A. Schall, 243 Charles St., Boston. 
President-Elect: Dr. Kenneth M. Day, 121 University Place, Pittsburgh. 
Secretary Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 


Place: Statler Hotel, Boston. Time May 25-27, 1954 (mornings only) 


SECTIONS: 
Eastern.—Chairman Dr. Daniel S. Cunning, 118 E. 53rd. St., N. Y. 22 
Place: Hotel Syracuse, Syracuse, N. Y. 
Southern.—Chairman: Dr. William C. Wolfe, 332 W. Broadway, Louisville 2. 
Place: Andrew Jackson Hotel, Nashville, Tenn. 
Middle.—Chairman: Dr. French K. Hansel, 634 N. Grand Blvd., St. Louis 3. 
Place The Drake, Chicago. 
Western.—Chairman: Dr. Guy L. Boyden, 1735 N. Wheeler Ave., Portland 12, Ore. 
Place: The Elks Club, Los Angeles. 

AMERICAN OroLocicaL Society, INc. 

President: Dr. Frederick T. Hill, Professional Building, Waterville, Maine. 


Secretary-Treasurer: Dr. John R. Lindsay, 950 E. 59th St., Chicago. 
Place: Statler Hotel, Boston. Time May 23-24, 1954 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT OF 
PLASTIC AND RECONSTRUCTIVE SURGERY, INC. 
President: Dr. Harry Neivert, 555 Park Ave., New York 21. 
Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 


President: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 
President-Elect: Dr. Albert D. Reudemann, 1633 David Whitney Building, Detroit 26. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 2. 


Place: Palmer House, Chicago 





IN NASAL ALLERGY 


e f . 
cosmt0s OLA be comb tideret 


Since allergic women are sensitive to many substances, cosmetics 
must be considered a primary or contributory cause of the patient's 
discomfort. That is why physicians have prescribed Marcelle” 
Hypo-Allergenic Cosmetics for almost 20 years. In prescribing 
Marcelle, the cosmetic is minimized as an etiologic factor. 


Marcelle,® the Original Hypo-Allergenic Cosmetics, are based 
upon the dynamic concept of continuous laboratory and clinical 
research . . . to minimize the incidence of cosmetic sensitivity. 
Marcelle is the first line of cosmetics accepted by the Committee 
on Cosmetics of the A.M.A. 


MARCELLE SERVICE FOR PHYSICIANS 

Formulas of Marcelle Cosmetics and Testing Materials are avail- 
able upon request. Physicians are invited to write Marcelle 
Cosmetics, Inc., concerning special cases of cosmetic sensitivity. 


The complete line of Marcelle Cosmetics is available both 
unscented and scented. 


Write for professional samples. 


MARCELLE COSMETICS, INC. 
1741 NORTH WESTERN AVENUE, CHICAGO 47, ILLINOIS 





COSMETICS FOR SENSITIVE AND 


HYPO -ALLER GENIC 


mCOSM ETICS 


ALLERGIC SKINS 








1. SMR EAR SPECULA. Black, non-reflecting, light in 
weight, warm to the touch, non-metallic, can be sterilized. 
Price $2.50 per dozen Rack $2.00 


na 2. LIGHT SHIELD. Consists of a polished bakelite shield 
1 e to enclose an ordinary 100 watt lamp. This shield can be 
attached to any standard socket and the opening can be 

turned in any direction. The shield avoids danger from 


bursting bulbs and serious burns. 
Price $5.00 shield Condenser $3.50 


3. SMR EXTENSION REEL. A compact method of carry- 
ing light cord. Serves the double purpose of a reel and lamp 
base. Contains 10 ft. of wire; wt.: 8 0z.; dia.: 33% in.; ht.: 
1Y in. Price $2.30 


4. MALLEABLE CANNULAS. These are furnished in two 
sizes and can be bent into any shape. The proximal end is 
tapered so that it can be attached to your air cut-off for 
drying out an ear, etc. Price $1.25 
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“ah Surgical Mechanical Research 


1905 Beverly Blvd. Los Angeles 4, Calif. 











PAMPHLETS “° 


Vision 


Color Blindness. Dean Farnsworth and Conrad Berens 


2 pages. 5 cents 


Whom Shall | Consult About My Eyes? F. T. Jung 


8 pages. 15 cents. Cataract. Abram B. Bruner. 12 pages. 15 cents. 


EVES — RIGHT! Audrey McKeever 14 pages. 20 cents. Pictse remit with order 
How to Save Your Eyes. Cleo Du Bois 4 pages. 
10 cents AMERICAN MEDICAL ASSN. 


Should Your Child Wear Glasses? J. Robert Burke. . 
12 pages. 15 cents, 535 N. Dearborn St. © Chicago 10 








ITmIAI 


THRIFTY The WEIGH 


The RENEWABLE to Comfort... 


HEAD MIRROR BY "HEAD LINE” 
Save time and money. Refill in a ... Solid Nylon ‘bands by “Head Line™ 
ji ' i \ 
a — a oe Only 1'/, oz. « Light « Tough « Handsome. Fit per- 
ay ish aehianed coemerdiel fectly in 3 ways. Adjust to forehead angle. Semi- 
‘ quality condenser. Sturdily flexible. Break and rip proof. Shed perspiration and 
y built. Only 1'/, oz. hair tonic. Self-conforming Neoprene cushion. Stain- 
c lete bi 3.00 less Ball-joint.... . . . . .Wipe, scrub or even BOIL. 
: a cee oe + 3N Solid Nylon Tripte-Fit band $4.70 


Replacement (refill). $1.50 z : 
‘ # 3NE like IN but for head light $4.90 
Weer Bifocals? include #2348 extension $1.00 Waar Sitseshs? Wes £2050 citeasion $1.00 








AT SURGICAL STORES — BROCHURE FROM AT SURGICAL STORES — BROCHURE FROM 
The HEAD LINE Co. — Flushing 66, N. Y. The HEAD LINE Co. — Flushing 66, N. Y. 

















ISO-PAR 


(Coparaffinate) 


OINTMENT 


N.N.R. (1952: 44) 


Indicated in the Treatment of 


OTITIS EXTERNA 


Archives of Otolaryngology, Sept. 1952: 241-249 
The Eye, Ear, Nose & Throat Monthly, April, 1950: 200-203 
Bulletin of the Johns Hopkins Hospital, Sept., 1948: 225-228 
Archives of Otolaryngology, March, 1947: 294-297 


Supplied in 1 Ib., 4 oz., 1 oz. and 1% oz. jars 


Samples and literature on request. 


406 Water Street MEDICAL CHEMICALS, Inc. Baltimore 2, Md 











In acute and chronic 


“Sinueatl 


By using the NICHOLS NASAL SYPHON, these cavities 
may be safely and successfully drained of mucopurulent 
material, thus affording prompt symptomatic relief. Used 
and prescribed for more than 32 years. Prove its effective- 
ness on your most troublesome cases. Just mail the coupon. 














NICHOLS NASAL SYPHON, INC. MONTCLAIR, N. J 
Please send details of SPECIAL OFFER “S” without obligation 


ne ere ; Situe P M.D 





STATE.. 











for 
SURGICAL ynsTRUMENT 
6 OUMCE 


XF-I15I ae Ser gical instru” 


RUST REMOVER Se id nt 
For Surgical Instruments ; ve Phe 


XF-151 Rust Remover is 


quick, easy-to-use agent for 

removing rust and corrosion Ss U Rk G I Cc 8) T E 
from surgical instruments. It : PRICES 
causes no irritation to the LUBRICANT and PROTECTANT For Surgical Instruments — «..oi-ote 
skin. Contains no ether, al- 

cohol, kerosene, or harmful @ Keeps instruments rust-free @ Reduces lubricating time 2 oz. $3.00 
acids. Leaves no deleterious @ Improves their efficiency @ Permits sterilization 60z. 7.50 
film @ Reduces cleaning time @ Inert—Non-Toxic ‘ 


To Yae... Apply XF-151 to rusted area, or immerse instrument. Allow 10 XF-151 
to 30 minutes for penetration. Rinse in water and dry before 2 oz. $1.00 
applying Surgicote. 


Shor Justruument Company 


4570 Audubon Avenue St. Louis 10, Missouri 


THE NEW 
G oodhill 
TONSIL HEMOSTATIC 





Forceps 


Enjoying immediate acceptance—perhaps because 

its handles are bent to the angle of the Tydings 
Forceps to keep the line of vision clear, or 
because of the properly interdigitating serrations 


in the straight, tapering narrow jaws—this new 
artery forceps is beautifully made throughout. It 
has the non-reflecting satin finish so many 
surgeons prefer. Box lock. 


In Satin Finish Stainless Steel, each, $12.50 


FREE TO YOU — and ready now — 


Our new ENT Catalog—comprehensive, up-to-date—with almost 
400 pages of modern instruments and equipment, including 
special instrument sections for Fenestration, Plastic Surgery, 
Bronchoscopy, Gastroscopy, Thoracic and Cardiovascular Surgery. 
If you haven't received your free copy, ask for it today. 


Instrument Makers To The Profession Since 1895 


OY, Mueller & Gr 330 SOUTH HONORE STREET CHICAGO 12, ILLINOIS 
e e 








MEW iaryngeat instruments 


by Pillimg 


These new instruments are examples of the well- 


known Pilling excellence. Such “feel” could be 


achieved only by master craftsmen. Always made 


to the designer’s original and exact specifications, 


Pilling instruments are often copied but never duplicated. 


LEO SCHWARTZ MULTIPURPOSE 
LARYNGEAL FORCEPS 
Practically a “universal” for- 
ceps for removal of benign 
growths as well as biopsy pur- 
poses. Also ideal for use in 
anterior commissure. 

Br 1717 small 45° Br 1719 small 80° 
Br 1718 large 45° Br 17191, large 80 


Write for descriptive literature 


FRANCIS E. LE JEUNE LARYNGEAL 
FORCEPS 

Long, slender, delicately bal- 
anced, yet sturdy. Straight 
and curved models permit any 
bleeding point within larynx 
to be easily, firmly engaged. 


Alsoexcellent as needle holder. 


Br 251 straight Br 252 curved 


FRANCIS E. LE JEUNE LARYNGEAL 
SCISSORS 

Especially for laryngofissure 
operations. The unusual curve 
permits easy introduction and 
good visualization as well as 
greater accuracy in removal of 


desired portion of vocal cord. 


Br 253 


The Authentic instrument is available only from 


GEORGE P. aa N meme & SON CO. 


3451 WALNUT STREET 
HEADQUARTERS FOR 


PHILADELPHIA 
INSTRUMENTS FOR BRONCHOESOPHAGOLOGY 





is the surface anesthetic that can compare with 
Pontocaine hydrochloride for dependability, durable 
effect and penetrating power. 

For a great variety of therapeutic and surgical 


procedures on the pharynx, larynx, trachea, bronchi 
and the eye, you can rely upon prolonged and 


penetrating Pontocaine. 
Effective in anesthetizing mucous membranes of 
the pharynx, larynx, trachea, bronchi and the eye. 


R 


PONTOCAINE 


HSaYDROCHLORIDE 


Winthrop-Stearns Inc. 
New York 18, N. Y. © Windsor, Ont 





RARER 
THAN A 


PLATYPUS... 


\/ 
RUZ 


WINTHROP 


Supplied 
for surface anesthesia 
in ophthalmology .. . 
as 0.5 per cent solution 
in bottles of 2 oz. and 2 oz., 
and 0.5 per cent ointment 
in Y% oz. tubes. 
for surface anesthesia 
in rhinology ...as 2 per cent 
solution in bottles 
of 1 oz. and 4 oz. 


For 5 hour nerve block and 

infiltration anesthesia 
surgical, diagnostic and 
therapeutic 0.15 per cent 
solution, vials of 100 cc. 


Pontocaine (brand of tetracaine) 
trademark reg. U.S. & Canada 





